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This paper consists of 30 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 unique number.)

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

QUESTION 1
Which subsystem of a computer 1s responsible for the sending of signals to other subsystems?

ALU
Input/output
Memory
Control umt

E-SR VLI ]

QUESTION 2
During which computer generatron were mtegrated circuits first used?

First
Second
Third
Fourth

) R -

QUESTION 3
Convert (75)y0 to an octal number

(76)s
(67)s
{131)g
(113)g

o o =

QUESTION 4
Convert (52 4); to a hexadecimal number

1 (296
2 (2A8)
3 (33B)s
4 (23Cs
[TURN OVER]
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QUESTION 5
What decimal integer 1s stored in memory (8 bits) as 11010010 1n 2's complement representation?

1 -114
2 114
3 46
4 46

QUESTION 6
What 1s the normalised form of (101110 101),?

(1 01110101); X (2540
(0 101110101), x (2%)40
(1 01110101); x (2*)0
(0 101110101) % (2%

BOW RN

Rough work
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QUESTION 7
Which one of the following statements regarding unsigned integers 15 TRUE?

1 The lggest unsigned integer defined by most computers has the value 2"

2 If n bats are allocated for a given number, but its unsigned hinary representative only occupies n-2 bits, then
two zeros are added to the rnght of the binary number

3 Anunsigned integer can only take on { (zero) or positive values

4 The decimal number 8 can be stored as an unsigned binary number 1n 3 binary positions

QUESTION 8

Samphing 1s a process in which a finte number of points on an analog signal are measured and recorded A
number of samples per second are needed so that a replica of the original signal can be retneved The number of
samples needed per second

1 1s a standard number of 20,000 samples that has been proven to be sufficient
2 1s determined by quantization

3 1s determined by the length of the signal

4  depends on the maximum number of changes in the analog signal
QUESTION 9

What does the word pexel stand for 1n image storage technology?

1 Picture elements
2 Resolution

3 Colour depth

4  True-colour
QUESTION 10

A mask 15 used to unset bils of the bit pattern 1010 0110 (input) What s the output 1f the mask 0010 010015
apphed?

10101 1001
2 00100100
3 10110101
4 10100110
QUESTION 11

Consider the expression F=xy" + [x +y]'
If x =0 and y = 1, what are the values of xy', [x + y]" and F?

1 xy'=1, [x+y]'=[l] andF=0
2 xy=1, [x+y]'=[0] andF=1
3 xy'=0,[x+y]'=[0] andF=0
4 xy'=0, [x+y]'=[1] andF=0
[TURN OVER]
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Apply Boolean algebra rules to determine the simplest forms of the given Boolean expressions in
the following THREE questions.

QUESTION 12
What 1s the stmplest form of the Boolean function (x'yw) + (x'yw)” 27

Xyw+z
X+y+w+2z
z

EESVL N S N

Xyw

QUESTION 13
What 1s the ssmplest form of the Boolean function xy'z + xy'x"?

xy'(z + x")
1

r

xy'z
0

L R

QUESTION 14
What 1s the simplest form of the Boolean function yw'v + yy(w'v)™?

1 yw'v+y(w'v)
2 ywvi+wty)
3y
4 1

QUESTION 15
Which one of the following Boolean expressions 15 10 the correct sum of munterms form?

F(A,B,C) = AB + BC
F(A.B,C) = ABC + A’B’C
F(A,B,C) = AB'C’ + BC’A’
F(A,B,C) = ABC + AB

AWK —
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Rough work

[TURN OVER]



8 COS1521/RCO1521
October /November 2013

QUESTION 16 c
Consider the following Karnaugh map

D

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

9
i
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| | |
P | 1
| [
I | | B
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I I ]
| 1
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The following THREE questions refer to the Karnaugh map beneath:

C
Group 2¢—— 1 1 1 »Group 2
B
|_'|__T_: 1 » Group 3
A | '
Group | - ! 1 1 :

-
|
;
|
|

QUESTION 17
Which term represents Group 17

AD
ABD
DC’
AC

bW N -

QUESTION 18
Which term represents Group 27

B
A'BD’
A’BC
BD’

= W R -

QUESTION 19
Which term represents Group 37

1 AB
2 DB
3 BC
4 CBD

[TURN OVER]
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The following THREE questions refer to the following combinational logic circuit:

QUESTION 20
What 15 the output of Gate 1?

X +y
(x+yY
(xy'y

'

Xy

W -

QUESTION 21
What 1s the output of Gate 27

1 Zaw
ZEwW

Z4+W

2 oWoN

zw' +7'w

QUESTION 22
What 1s the output of Gate 37

I [(X+y)+2@Ez+w)]
2 xX+yY+(E +zw + 2w
3 [xyY+2Z+(zaw)

4 [(xy)+z(Z ew)

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

These two logic circuits are not equivalent F= (w'y)" + w and H = y'w One of the (hree 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 3 must change to a NOR gate
Gate | must change to an OR gate
Gate 2 must change to a NAND gate

W N =

Gate 3 must change to an OR gate
Rough work

{TURN OVER]
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Consider the following scenario:
Three people (A, B and C) are to board a ferry boat to cross a rniver

A weighs 40 kg; B weighs 65 kg; C weighs 25 kg.

If a person boards the boat, then the output for that personis ! For example, if A=0,B=1and C= 1, 1t means
that only B and C boarded the boat

A Boolean function F(A,B,C) 1s defined as follows F(A,B,C) = 1 when the total weight of the people who
have boarded the ferry boat is more than 65 kg. If this 1s not the case then F (A,B.C) =0 Apart from any of
these three people, 1t 15 assumed that no other parsen can be on the boat

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

QUESTION 24
Alternative 1 | Alternative 2 | Alternauve 3 | Alternative 4
A|B F F F F
010 0 1 0 1
0|0 0 | 1 0
QUESTION 25
Alternative 1 | Alternative 2 { Alternative 3 | Alternative 4
AB F F F F
01 0 1 0 1
01 0 1 1 0
QUESTION 26
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|lB F F F F
110 0 l 0 1
110 0 1 1 0
QUESTION 27
Alternative | { Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
111 0 | 0 1
11 0 1 1 0

[TURN OVER]
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Section B: Computer systems, organisation and networks (18 marks)

QUESTION 28

Which one of the following 15 among the three main operations performed by the arithmetic logic unit {ALU) of
a computer”?

1 Encode

2 Search

3 Scan

4 Shaft

QUESTION 29

What is the second step m the procedure when the CPU needs to access a word 1n main memory?
1 The CPU checks the cache

2 The CPU checks the registers

3 The CPU accesses the memory and copies the word 1f 11 15 there
4 The CPU accesses the cache and copies the word 1f 1t1s there
QUESTION 30

Which one of the following statements 1s NOT TRUE about auxihary storage devices?

They are volatile

1

2 They can be magnetic

3 They are considered to be I/O devices
4 They can be optical

QUESTION 31

In the following figure the ierarchical levels of memory are provided The costliness (A and B) and speed (C
and D) with regard to the memory hierarchy are indicated by the arrowed lines in the figure Choose the
alternative that gives the correct information for A, B, C and D

Cache memory

/ Main momory \

B D

1 A less costly, B more costly, C slowest, D fastest
2 A more costly, B less costly, C fastest, D slowest
3 A less costly, B more costly, C fastest, D slowest
4 A more costly, B less costly, C slowest, D fastest

[TURN OVER]



17 COS1521/RCO1521
October /November 2013

QUESTION 32
In the decode phase of the machine cycle, an instruction in an 1nstruction register 1s decoded by the

1 ALU

2 control unnt

3  memory

4 programmed I/O

QUESTION 33
Why 15 1t easier to program CISC-based computers than other designs?

1 A small set of instructions do a minimom number of simple operations

2 There 15 a single nstruction for both simple and complex tasks

3 Complex instructions are simulated by using a subset of simple 1nstructions
4 Programming 1s done on one level

QUESTION 34

Network reliability can be measured by 1ts

accuracy of dehvery

1

2 performance
3 (ransit time

4 response ume
QUESTION 35

There are four basic network topologies Which network topology has the following advantage and
disadvantage?

Disadvantage The large amount of cabling and number of inputfoutput ports required

Advantage 1If one link becomes faulty, 1t does not put the entire network out of action

1 Mesh

2 Star

3 Bus

4  Ring
QUESTION 36

There are several layers n the Internet TCP/IP protocol suite What 15 the transport layer responsible for?

Node-to-node delivery of frames
Delivery of individual packets from the source host to the destination host
Providing services to the user

BN -

Logical delivery of a message between chient and server processes

[TURN OVER]
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QUESTION 37

Error and flow control can be applied by some data-link layer protocols in the data-link layer of the Intemet
TCP/IP protocol sunte However, error checking at this layer does not cover errors that might happen inside
routers At which other layer will error control detect router errors?

1 Application

2 Network

3 Physical

4 Transport
QUESTION 38

In the basic model for FTP (file transfer protocol), the chent does NOT have a component
1 user interface

2 control process

3 decoding process

4  data transfer process
QUESTION 39

Hypertext 1s a concept used by the World Wide Web (WWW) whereby information is stored in a set of
documents that are connected together by using the concept of

1 muluplexing
2 links

3 port addresses
4 1P addresses

QUESTION 40
An operating system (OS) 1s an interface between the hardware of a computer and the user The word ‘user’ 1n
this defimtion refers to

1 humans only

2 programs only

3 programs or humans

4  software applications only
QUESTION 41

Which one of the following statements 1s FALSE about monoprogramming?

A techmque called partitioming can be used 1n this scheme

The entire program must fit into memory

When one program 1s running, no other program can be executed
It 15 an nefficient memory management system

LSRN S I

[TURN OVER]
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QUESTION 42
Which form of memory management is described as follows A program 1s divided into pages, loaded into

memory one by one, executed and replaced by another page In addition, the whole program does not need to be
m memory

1  Demand paging

2 Demand segmentation
3 Segmentation

4 Paging

QUESTION 43

Modern operating systems use three different terms that refer to a set of instructions program, job and process
Which one of the following statements 158 NOT TRUE about these terms?

1 A program 1s an active set of instructions stored on a storage medium such as a disk
2 A process 1S a program in execution

3 A program might or might not become a job

4 A program becomes a job when 1s selected for execution

QUESTION 44

A deadlock can occur when an operating system (OS) does not pul resource restrictions on processes There are
four necessary conditions for a deadlock to occur Which one of the following 1s the correct description for the
mutual exclusion condion?

1 A process holds a resource even though 1t cannot use 1t until other resources are avalable
2 The OS cannot temporarily relocate a resource

3 All processes and resources involved form a loop

4 Only one process can hold a resource
QUESTION 45

An OS can be designed 1n such way that 1t has a modular architecture with several layers This property refers to
the of the OS

extensibility
reliability
compatibility
portability

B W OR —
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Section C: Computer algorithms, programming and software development
(18 marks)

QUESTION 46
A list contains the following elements

7 10 17 19 35 40 48 69 76 81 83 98 110125 200

At the beginning, first = 1, mud = 8 and last = 15 What are the values of first, mud and last respectively after two
more iterations of the binary search algorithm if the goal 1s 1107

I 13,1415
2 912,15
3 L&I5
4 1L9,15

QUESTION 47
Suppose a hist contains the following elements

31 36 42 21 63 14 13018

What 1s the order of the elements 1n the list after three passes when selection sort 1s used?

1 14 18 21 3136 42 63130
2 14 18 42 21 63 3113036
3 14 18 21 42 63 3113036
4 14 18 21 3142 63 13036
QUESTION 48

Certain constructs are needed for a structured program Which of the following 1s a construct that tests a
condition?

1 Sequence

2 Looping

3 Decision

4 Repenition

[TURN OVER]
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QUESTION 49
Which one of the following statements regarding search algonthms 1s TRUE?

A sequential search 1s usually used for big lists

1

2 A binary search requires the list to be unsorted
3 A sequential search 15 usually very slow

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

A natural language-like representation of a step-by-step solution that expresses a logical solution to a particular
problem of interest 1s best described as a

1 procedure

2 module

3 program code
4 pseudocode
QUESTION 51

Which one of the following statements 1s NOT TRUE about subalgorithms?

1 They are subumis of main algonthms

2 They are can be called many times by the main algorithm

3 They are more difficult to understand than the main algonthm
4 They can be broken down into other subalgorithms

QUESTION 52

An assembler 15 used to translate code from (1) language into (u) language
1 (1) symbolhcal (11) assembly

2 (1) machine (1) assembly

3 (1) any natural language {11) machine

4 (1) assembly (11) machine

QUESTION 53

An nterpreter 1s used to translate the (1) program 1nto the (11) program
1 (1) compiled {11) assembler

2 (1) source (11) compiled

3 (1) object (1) source
4 (1) source (11) object

[TURN OVER]



22 COS1521/RCO1521
October /November 2013

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 tn the process?

1 semantic analysis
2 syntax analysis

3 lexical analysis

4 code generation
QUESTION 55

Which one of the following statements regarding functional programming languages 1s NOT TRUE?

1 A program 1s considered a mathematical function

2 Scheme 1s an example of a functional language

3 A functional language makes use of inheritance

4 A functional language allows a programmer to combine basic functions to create other functions
QUESTION 56

Which computer programming language 1s known for using polymorphism?

Declarative

]

2 Object-onented
3 Funchional

4 Procedural
QUESTION 57

In the Scheme version of LISP, 1f S = (15 20 25 30 35 40 45), then (car (cdr (cdr S))) would give a resolt of

1 15

2 30

3 35

4 25
QUESTION 58

Which one of the following 1s the correct sequence of the phases of the walerfall model when 1t is used during
software development?

Analysis, design, testing, implementation
Design, analysis, implementation, testing
Analysis, design, implementation, testing

£OW N =

Design, analysis, testing, implementation
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QUESTION 59
Which one of the following analysis process 1s DIFFERENT from the other three?

Procedure-oriented analysis
Object-onented analysis
Structured analysis

WO —

Classical analysis

QUESTION 60
Durning the testing phase of the software development lifecycle (SDLC), errors are locaied What type of testing
15 used 1f the internal structure of the software 1s known by the tester?

1 Basis

2 Glass-box

3 Control

4  Black-box

QUESTION 61
between modules n a software system must be minimised

1 Cohesion

2 Coupling

3 Modulanty

4  Procedures

QUESTION 62

Which one of the following software testing methods 15 used 1n glass-box testing”?

1 Exhaustive

2 Random

3 Boundary-value
4 Basis path
QUESTION 63

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

System documentation describes the servicing ot a software system
User documentation shows step by step how 10 use the software
System documentation defines software

Technical documentation describes the nstaliation of a software system

£ W R =
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Section D: Computer data and file structure, and databases (17 marks)

QUESTION 64

In an array, SCORE [4] (for example) refer to the fourth

1 name

2 index

3 field

4 element
QUESTION 65

of the array

Which of the following statements best describes an Array?

It 15 a sequenced collection of elements, normally of the same data type

Which of the following operations CANNOT be defined on an array data structure?

I Ttis a collection of fields that are all related to one object
2 It can only be two-dimensional
3
4 Ttis a collection of elements called fields
QUESTION 66

I Addition

2 Searching

3 Insertion

4 Reineval
QUESTION 67

Before inserting a new node 1n a linked list,

FE T

an tnsertion
a deletion

a searching
a retnieving

QUESTION 68
The first step 1n traversing a linked hist 15 to

E N

create a walking pointer to the first node
check for the last node

allocate a node

set up a loop

algorithm s apphed

[TURN OVER]
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QUESTION 69
Which one of the followng statements regarding linked lists 1s NOT TRUE?

1 A hinked list 15 a surtable structure 1f a large number of insertions and deletions are needed

2 A linked list can grow infimitely and shnnk to an empty list

3 The name of a linked list 1s the name of the head pointer that points to the first node of the list
4 Each node 1n a hnked list has a unmique name

QUESTION 70
In which file structure are records only accessed one after another from beginning to the end?

!  Random

2 Indexed

3 Hashed

4  Sequential
QUESTION 71

Which one of the following 1s NOT a colhision-resolution method for hashed files?

Prime area hashing

]

2 Open addressing

3 Linked hist resolution
4 Bucket hashing
QUESTION 72

When a collision occurs, the address produced by a hashing algorithm 1s called the address
I pnme

2 synonym

3 index

4 home

QUESTION 73

Which collision resolution method for hashed files uses a node that can accommodate more than one record?

Bucket hashing
Prime area hashing
Open addressing
Linked list resolution

B W B -

[TURN OVER]



26 COS1521/RCO1521
QOctober /November 2013

QUESTION 74
Which one of the following 1s the name given to the directory at the highest level of a file system hierarchy?

I Parent directory
2 Top directory

3 Home directory
4 Root directory
QUESTION 75

The database system has the following advantages compared to the flat-file system EXCEPT

1 Less data redundancy
2 More data consistency
3 Less data vahdation

4 More data integrity

QUESTION 76
Which of the following 1s NOT a part of a database management system(DBMS)?

1 Procedures
2 Software

3 Users

4 Sponsors
QUESTION 77

In a database architecture hierarchy model, which one of the following would be placed BETWEEN the
conceptual level and the actual hardware?

1  Userlevel

2 External level
3 Internal level
4 software level
QUESTION 78

Structured Query Language (SQL) is a programming language used to retrieve information from relational
databases Which one of the following orgamisations would you NOT associate with the development of SQL?
Select the most appropriate answer

1 Intel

2  ANSI
3 1SO

4 Oracle

[TURN OVER]
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QUESTION 79
In a fragmented distnbuted database,

1 each site holds an exact replica of another site

2 data are localised

3 objects and their relations are defined

4 any modification to data stored 1n one site 1s repeated exactly at every site
QUESTION 80

Which one of the following statements regarding an object-oriented database 1s NOT TRUE?

It keeps the advantages of the relational model

It allows applications to access structured data

Each object can have attributes that can be expressed as fields
Relations of objects are not defined

AW =

-
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17 €13 c21 £33 r4a ha 52 €11 c2’533 4 es Yl £23 £33 cd1 tHa 122 1323 c33242Ha
18 t13 €23 r33 rda ha 83 t{a¢c 3 3 4123131 41 €52 123 i3 23 ¢34y cha
19 €11 ¢21 3143 53 54 1R 89 £11 23131 cd2cha 124 132323143 Ha
20 c13c21 3304 0ha 31121 W1 90 t13 2132 41 cHa 125 11121132 t42¢ha
i £13 c21 r3as) 5 t 3 £33 41 th2 91 t12r23 c32 cda 53 126 rcixr21 13142 thH
2 i3 233 r11 c2> c3a cda cha 92 t11 23 ¢33 c4d31 cha 127 1223 31 cda ch3
23 cla2r3c3rcdoc 88 13 £23 £33 tda cHa 93 L1133 ¢31 41 51 128 1323 3> 4 chr
24 132332 ¢c 1 59 1323 c31 ¢4 tha 94 t12 123132 cda cha 129 «ci2c23 3342kl
» £11 23 ¢33 c4acha 60 t12 £23 £33 c4a chHa 95 £11rc2> 31 td1 5 130 73 c23c32¢c43cha
i t13 02103243 [H) (1] €13 2133 141 ¢H 9% t11 123 31 141 tha 131 i35 031043 ch2
27 €13 021133 td3 tHha 62 c13 2333 c4d1 cha 9 €13 122 £33 cda /2 132 riactac3rcdreh
28 1321133 cda ehd 63 £131 €21 ¢33 43 52 a8 c}1t23 633 t43 cha 133 r13c23 31042k
29 t13 23 ¢332 cdy tha 64 £11 c21 32 41 51 93 t13 622 c31 41 cha 134 c13ar23 3343 cha
30 cfac231231cd1ha 65 £11c21 £31 r4d1 53 100  t12 t22 032 c42 52 135 c1yc21c3acdach
N €13 c231 131 c41 83 &6 t13 22 £33 rd1 ha 101 c13 23 ¢33 c4a cha 136 ctar23 3141152
32 11233143 0ch 67 £13 £21 £33 t43 S 102 1323 ¢33 42 H2 131 tfar2r 3 cddeHh
33 t17c23c31 4052 68 1312333 td3cha 103 rt1r21c31 415 138 rc13r21 33415
34 £11c22 t31 cd3 §2 89 11023 £31 tda tha 104 r%:2rc23c3acgd3chs 138 clac23c3xcdach
n r131 021 r31 41 ch1 (1] 11 r21c3a cda cha 105 c¥3c23c3a cda e 140 1323 331435
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