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Class:
Date:
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Marks: 211 marks
Comments:
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Q1.

Employees at a bank use client computers to access data that is stored on a database
server.

The database server uses software to query and modify data stored in a database on hard
disk drives. It returns the results of these queries to the clients over the bank’s computer
network.

The performance of the system is unsatisfactory: the time-delay between a client sending
a query to the server and the client receiving the results is unacceptably long.

Explain how the performance of the system might be improved. You should consider the
following factors that might be affecting the performance:

. the hardware of the server
. the design of the computer network
. the database and software running on the server.

In your answer you will be assessed on your ability to follow a line of reasoning to produce
a coherent, relevant and structured response.

(Total 12 marks)

Q2.

(a) Complete the table below and dr for/an AND gate in the box.
Truth table for an AND gate gate symbol
Input A Input B

XAM ERS PRACTICE

2
(b)  Using the laws of Boolean algebra, simplify the following Boolean expression.

A.B. (A + B)

Answer
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3
(c) Using the laws of Boolean algebra, simplify the following Boolean expression.

X+Y).(X+ Y)

Answer
3
(Total 8 marks)
Q3.
The diagram below shows how some o computer system can be
connected together.
| |
i Controller c D Controller |
i R W N W r W X r i
i : | | | '
: 1 i | ] | |
I H i
| LI | . : | >
! : 1 I w I v 1 L J : |

T"ﬂ """""" "=l ™4 I"’{_J _______ H_HL L I"'L.r

The table below lists the names of six components in the column headings and the five
letters (A-E) from the diagram in the row headings.

For each row in the table, shade one lozenge, in the appropriate column, to indicate which
component in the diagram has been labelled with the row letter.

As an example, the first row has been completed for you, to indicate that component A in
the diagram is the Address bus.

Processor Address | Data bus Main Keyboard Visual
bus memory display
unit
8B = O O 8B O
O O O O O O
8B O 8B 8B 8B O
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010
010
010
010
010

O
O

(Total 4 marks)

Q4.

An integrated circuit manufacturer is looking to develop a new processor.
(a8 What would be the direct consequence on potential performance of

increasing the width of the data bus?

increasing the width of the address bus?

increasing the clock speed?

3
(b) Acompany has designed a new eloping the 1/ O controller for
it.
(i) What do we mean by the te
(1)
XAM:ZARPERS - PRACTCE
e parts n assthe'l A\Owport.
What is the role of the 1/ O port?
(1)
(i) Describe another part of the 1/ O controller.
1)

(iv) Peripheral devices are not directly connected to the processor but make use of
the system bus.

Give two reasons why it is not sensible to connect peripherals directly to the
processor.
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Reason 1

Reason 2
2
(Total 8 marks)
Q5.
(@) State the names of the logic gates represented by each of the three truth tables
below.

Input A Input B Output
0 0 0
0 1 0 Logic gate name
1 0 0
1 1

Input A Input B
0 0]
0 1 Logic gate name
1 0 0

Input A Input B Output
0 0 0
0 1 1 Logic gate name
1 0 1
1 1 0

3
(b)  Simplify the following Boolean expressions.

() B.(A+A)
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Q6.

D

(i) A.B+B

D

2
Draw a logic circuit for the following Boolean expression:
Q=(A®B).B
You will need to make use of the symbols below when drawing your logic circuit.
— .ﬁi_}

2
(Total 9 marks)

The data bus, control bus and address bus are three important parts of a modern
computer.

(@)

In this context, explain what is meant by the term bus.
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(b)

()

Q7.

The internal components of a computer system are connected together by three buses.

(@)

2
Fill in the gaps in the paragraph below.

The data bus can be used to transfer data and between

the main memory and the processor. The control bus carries control signals.

An example of a control signal is

(2)

Figure 1 shows some of the internal components of a computer system.

Figure 1
Address bus
Main
Clock = Memory

Control bus

Data bus

On Figure 1 label the following components.
Processor, Keyboard controller, Graphics controller

Draw all the connections between the address bus and the components. Make sure
that you clearly show the direction of each connection.

(5)
(Total 9 marks)

State the name of the only unidirectional bus.
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(b) If a computer has a 32-bit address bus, of 32 lines, it can access 4 gigabytes of
main memory for all forms of internal use.

How many additional lines does the address bus need for it to be capable of
addressing up to 8 gigabytes of main memory? Write your answer in the box below.

D

(c) The diagram below shows how components of a computer system can be

connected.
A D

............ At et 1 et
| i L J I
| Controller B c Controller |
[ -
B W *T N |

I | I : I :
[ :
|+ i | Y | I ! >
P | | | | ¥ -
I it T I y 2 —— -+

Write the correct name f
the following:

XA s RIS e A TG

A

ch of A, B, C and D from the diagram above using only

B

4
(Total 6 marks)

Q8.

The diagram below shows the processor registers and busses that are used during the
fetch part of the fetch-execute cycle, together with the main memory. The values stored in
memory locations 0 to 6 in the main memory are machine code instructions.
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Processor Main Memory

A i ! | Address| Content
1 ' i

E o Program | (1 i © ' 0 01010101
! Counter i ! 1 11010101
: i ! 2 00000000
: : | 3 01011001
: Current i (4 i 4 l:}r::-l:}[::-r::-llzll
D Instruction je—— (3) H ? 1.1.1[}.1.1&@
i Register i : 6 Dll[}'ll','l
; ] H : :

1 ‘| !

(@8 Name the components that are labelled with the numbers 1 to 4. In the case of
register names, the full names must be stated.

Number Component Name
(1
e
(3]
(4
4
(b)  Explain what happens during the decode and execute stages of the fetch-execute
cycle.
XAM PAPERS PRACTICE
€

(c) The machine code instructions in the main memory in the diagram above are shown
in binary.
When programmers look at machine code instructions they usually prefer to view
them in hexadecimal.

State one reason why this is the case.
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D

The machine code instructions in the main memory in the diagram above were
produced when an assembly language program was translated into machine code.

(d)

()  What type of program translator was used to do this?

€

(i)  Most computer programs are initially written in an imperative high level
language rather than assembly language.

Explain why this is the case.

3
(Total 12 marks)

Qo.
The figure below shows the fetc ute cycle. nd 2b occur at the same time.

XAM PAPERS PRACTICE
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Step 1: MAR « [PC]

. &
1
: : Step 2a: PC — [PC] + 1

Step 2b: MBR «— [MemMOryl.uyesse

Step 3: CIR « [MBR]

Step 4: Decode Instruction

Step 5: Execute Instruction

(@) State the full names of two of th isters that are used in the

fetch part of the fetch-execute cy

Register 1:

Register 2:

fb) Explain ihe role oﬁﬁeﬁbﬁdgbus and ﬁnﬁ%ﬁini S&lend

)

)

(c) Give one reason why Steps 2a and 2b are able to occur at the same time.

1)
(Total 5 marks)
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Q10.

The diagram below is a diagram of some of the components of a computer system.

[—
-2
il

v

iagram above by completing
ritten in for you.

Match the component names to the nu
the tables below. Some of the numbers

Internal Components | Components

Data Bus Keyboard

Address Bus

XRAM A

VDU Controller

Visual Display Unit

Disk Controller 6

Keyboard
Controller

Main Memory

Processor

(Total 6 marks)

Q11.

The diagram below shows the fetch-execute cycle. Some of the steps have been
described.

(@) Describe the missing steps 1, 2b and 4 using either register transfer notation or a
written description. Steps 2a and 2b occur at the same time.
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Step 1:

1
¥
N
2 Step 2a: PC «— [PC] + 1
(Increment contents of Program Counter Register)
Step 2b:
J
A4
—
3
Step 3: CIR «— [MBR]
S ntents of Memory Buffer Register into
ruction Register)
A J
4
St
p r
5 Step 5: Execute Instruction

XA APERS PRACTICE

(b)  What would be the effect on the performance of the computer system of increasing
the

©)

(i)  width of the data bus?

(i)  width of the address bus?

(i)  clock speed?
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Q12.

(3)
(Total 6 marks)

You want to improve the performance of your PC by upgrading certain components, whilst
retaining the same motherboard.

What upgraded/additional components would bring about the following improvements?
Your components for parts (a), (b) and (c) must be different.

(@)

(b)

()

Increasing the speed at which application programs are executed.

Component:

Explanation:

2
Avoiding the need to continually archive picture and music files to CD storage.
Component:
Explanation:

2

Having several additional d
For example, a digital ca

me time to your computer.
and memory card reader.

Component:

XAM- PAPERS PRACTICE-

Q13.

2
(Total 6 marks)

The figure below shows an incomplete diagram of a typical computer system architecture.
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Address bus

<

iyt gt 1 C

FAM FOM Processor i Systzm Clock

Data bus

T AL T =

a)

(b)

()

Parallel
interface

1T

if;

Magnetic
Disk
Storage

if

Dizk Controller
\\l—

Two of t!e componentgov%n% %re fora typica| PE, are IRIAS ange

Magnetic Disk Storage. Select from the list below a typical specification value for
each component.

300 GB 2 MHz 1GB 128 kbps 3.0 MHz

() RAM

D

(i)  Magnetic Disk Storage

1)
A third bus has been omitted from the diagram in the figure above.

Name this bus.

D

Explain why the data bus is bi-directional, but the address bus is one-way only.

Page 15 of 30



)

(d)  The processor performs different types of operations; for example, arithmetic
operations.

Name one other type of operation.

D

(e) Explain the stored program concept.

3
(Total 9 marks)

Q14.

A computer system has a clock speed
bus. What would be the precise effect

a bus and a 24-bit address

(@ increasing the clock speed

XAM PAPERS PRACTICE

(b) increasing the size of the data bus to 32 bits?

€

(€

(c) increasing the width of the address bus to 32 bits?
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Q15.
(@)

(b)

()

(2
(Total 4 marks)

Define the term hardware.

D

You buy a second-hand PC from a friend and immediately decide to upgrade some
of the internal components of the computer system. Name two of the internal
components, and explain one different benefit for each which should result from the

upgrade.

Component

Benefit

Component

Benefit

4)

inserting an additional

Some months later you add a co
mponent and explain the new

printed circuit board inside the co
feature/benefit which will result.
Your component should be or part (b).

Component

XAM PAPERS PRACTICE

Q16.

2
(Total 7 marks)

The figure below shows the main memory and processor of a computer system. Data
moves between these two components along the data bus which uses parallel data

transmission.

Main

Memory Processor
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@ (i) Show the binary representation for the denary value 59.

€

(i)  Add to the diagram in the figure an 8-bit data bus connecting the components
showing the value 59 in its binary form being transferred from the main
memory to the processor.

2
(b) Give three possible interpretations of the byte being read in part (a) (ii).

1.

2.

3.

(3)
(Total 6 marks)

Q17.

Some of the components-of.a-:compute

Internal components
Clock

Data Bus

Address Bus

Main Memory

VDU Controller
Keyboard Controller
Disk Controller

~on PPN R

Peripherals

¥AM. PAPERS PRACTICE

(@ The figure below is partially filled in. Complete the figure by writing a number from
the list above, in each empty circle.
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( ) —»{ Processor

[
HOHC
A HOHO
O HO

(6)

(b)  The above computer system use g concept. Explain this term.

EXAM DAPERS PRACTICE _

(Total 7 marks)

Q18.

Some of the internal components of a computer system are processor, read only memory,
random access memory, address bus, data bus, clock.

The diagram below shows how these are connected.
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D A A
oG
< l &

(@ Give the correct name for each of the following as labelled in the diagram above:

1.

2.

(6)

(b)  Which one of the above co r of memory locations?

(€

Me of the prE R SIS the anﬂﬁ@*‘;ral‘c E

transferred in one go

1)
(Total 8 marks)

Q19.
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Processor

System Bus

(@)

(b)

The diagram above represents part of a computer system. Give the full name of

ROM

RAM

b(1)

b(11)

each of the following:

() ROM

(i) RAM

In the diagram above, what are t

(i)

Hard Disk

Network Cable

d (

) and (b)(ii)?

(ii)

K e

(d)

(e)

1.

m bus
es.

APERS'PRACTICE"

2.

3.

What is meant by the stored program concept?

Parity bits are used to ensure the accuracy of stored data.

Page 21 of 30
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Q20.
©)

(i)  Whatis meant by even parity?

D

(i)  Briefly describe how parity bits are used.

2
(Total 12 marks)

Two of the components of a computer system are a processor and main memory
which are connected together by three buses. Name each of these buses and

explain their purpose.

1. Name

Purpose

2. Name

Purpose

XAM-PAPERS PRACTICE-

(b)

()

Purpose

(6)

In order to connect the computer system to a local area network (LAN) an additional
piece of hardware is required. Name this piece of hardware and explain its purpose.

Name

Purpose

)

A printer is connected to the computer system using parallel transmission. Give one
reason why parallel transmission may be more appropriate than serial transmission.
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(d) Give one reason why serial transmission is more appropriate for the local area
network.

(1)
(Total 10 marks)

Q21.
Some of the components of a computer system are:
Peripherals:

keyboard 1

monitor 2
1/0 Ports:

VDU controller 3

keyboard controller..4

Memory:
main memory 5
secondary storage 6

System Bus:
Data Bus
Address Bus

©

each component by writing its number, given in the
circle.

(@ Inthe diagram below, id
list above, in the approp

XAM PAPERS PRACTICE
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processor O

+ [ 3
i i
i i
e -0
= I
| |
i ¥
O1[E[O
Controller

O

O

(6)

(b) The above computer system use ogram concept. Explain this term.

XAM PAPERS PRACTICE -

(Total 8 marks)

Q22.

Some of the components of a computer system are processor, main memory, address
bus, data bus, control bus, I/O port and secondary storage.

Data bus

v ! :

1 2

t v? 4

Secondary

.‘—...
Storage

>

The diagram above shows how these components are connected.
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(@ Name each of the following:

1.

2.

(b) ()

(ii)

(iii)

®)
What is the function of the following components:

processor;

main memory;

secondary storage?

3
Give two examples of a sig

1.

2.

)

Apart from data, else is carried on the data bus?

XAMPAPERS PRACTICE o

Q23.

(Total 11 marks)

Some of the internal components of a computer system are processor, main memory,
control bus, address bus, data bus, keyboard controller, VDU controller, disk controller.

The diagram below shows how these are connected.
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Control
bus

(@)

(b)

()

Q24.

> xR B B R B R R B B B B =

controller

1 2 3 | Disk 4

Give the correct name for each of the following as labelled in the diagram above:

1.

2.

(6)

If the data bus consists of 8 lines what is the largest denary value which could be
transferred in one go?

(1)

Computer systems built using the von Neumann architecture use the stored
program concept.

(i)  Where is a program stored while it is being executed?

(1)

(i)  Where is the data stored?

(1)
(Total 9 marks)
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Control Bus | i

Y . -
L 1 [T X 1 LN} LR
L kL F L L
Visual Vieual
Keyboard || Keyboard Processor Main Display |, Display
: Controller Memory Unit Unit
mt
Controller
F - - b - - - rF -
LN ] - LEN | LN | LE R LE R LR 3] LE L |
L 4
= ! A ddress Bus
_— 1 Data Bus |

The figure above is a block diagram showing the bus archltecture of a typical
microcomputer. A device.controller.is is attached to the bus

system of the computer to provide a ha een a computer and a device
such as a keyboard.

(& Why are devices not connected

(2
Name one other device troller which may be found in a typical microcomputer.
(c) The data bus carries data in both directions. Explain why the address bus only
carries addresses in one direction.
(2

(d) Name and describe the function of two signal lines that are usually present in a

control bus.

1. Name

Function
2. Name
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Q25.
(@)

Function

4
(Total 9 marks)

Some of the components of a computer system are:

Memory:
main memory 1
Peripherals:
keyboard 2
monitor 3

hard disk drive 4

/O Ports:
keyboard controller 5
disk controller 6
VDU controller 7

In the diagram, name the compon mber into the appropriate

box.

XAM HAPER ICE

(b)

4

The above computer system uses the stored program concept. Explain this term.
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(c) Many computer systems and printers have both serial and parallel ports. Data can
be sent to a printer from either port. What is meant by:

(i)  serial transmission of data;

(i)  parallel transmission of data.

When could parallel data transmission be used?

@ (@

(i)  Justify the answer you hav

ransmission in which a

ecomes available, for example when a key is

(e) Asynchronous data transmi
his situation, what is the reason in having the start and

character is sent as soon
pressed on the keyboard

stop bits?

XAMPAPERS PRACHCE-

)

D

(€

€

D

)

(Total 12

Q26.

Two types of memory inside a computer are RAM and ROM.
(@) Describe what is meant by

() RAM,

marks)
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(2
(i) ROM.

)

(b)  Give one use of ROM inside a computer.

€

(c) Give three uses of RAM inside a

XAM PAPERS PRACTICE o

(Total 8 marks)
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