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Q1.

The contents of a computer word is shown in a debugger as &D15A, where the symbol ‘&’
denotes a hexadecimal number.

(@) What binary pattern does this represent?

)

(b)  Ifthis represents a memory address, how many address lines will the system bus
require if it is to convey the binary equivalent of &D15A?

1)
(Total 3 marks)

Q2.

Give two reasons why some software is still developed in an assembly language.

1.

(Total 2 marks)

Q3.

A processor with an instruction format of 16 bits and a word length of 16 bits is being
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(&) Integers are stored in 2’s complement form. What is the possible range of integers
that can be stored in a 16-bit word?

2
(b)  The instruction format uses 6 bits for the operator and 10 bits for the operand.

Operator Operand

a- o =

If direct addressing is used, what is the highest address possible?
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D

(c) The main registers involved in the fetch-execute cycle are the Program Counter
(PC), the Current Instruction Register (CIR), Memory Address Register (MAR) and
the Memory Data Register (MDR). List the steps of the fetch-execute cycle,
including how the above registers are used.

(6)
(Total 9 marks)

Q4.

A computer design company has produ
be used to teach students about machine architecture, m
of an instruction set.

lementary computer. Itis to
ine operations and the design

The current instruction register has a le
The accumulator has a length of 16 bit
The size of each memory location is 16 bits.
The current instruction register is
A machine instruction is 16 bits i :
The most significant eight bits machine instruction denote the machine operation.
The least significant bits denoté'an operand or the address of an operand.

Main memory stores both instructions and data.

el - rechibdle B2 s RACTICE

ction at a time.

= Operation code field 4 Operand field »
Bitno,| 15 8 | 7 0
———— Basicmachine operaion ————p Addressne
mode
(@) Define the term instruction set.
(€

(b)  With 6 bits of the operation code reserved to denote basic machine operations, how
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many basic machine operations may be coded?

1)
(Total 2 marks)

Q5.

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
Secondary
1 2 3 4 » Storage
§x 1% F2
: 4]
The diagram above shows how these ¢ ected.

(8 Name each of the following:

1.

2.

3.
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() () What is the function of the following components:

processor;

main memory;

secondary storage?

(3)
(i)  Give two examples of a signal carried by the control bus.

1.

2.

)
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(i) Apart from data, what else is carried on the data bus?

1)
(Total 11 marks)

Q6.
0] In order to process data, a sequence of operations is frequently required. As each
of these operations is executed, where are the results stored?

D

(i) Why is it more efficient storing intermediate results in this location rather than in
main memory (IAS)?

2
(Total 3 marks)

Q7.

(&) Whatis aregister in a computing

(€
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(€

(c) Some registers are used in the processor for a specific purpose. Name three such
registers and explain the purpose of each one.

1. Name
Purpose

2. Name
Purpose
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3. Name

Qs.

Purpose
(3)
(Total 5 marks)
Control Bus I
F 3 k. F 3
LR 2] [ X X ] LY LE R
L L F L Y
Visual Visual
Kevboard j—» Keyboard Processor Main . D:IE_F!E!}' * Display
Controller Memorv Unit .
Ut
Controller
- -~ F F F
LY ] LR Y
—F
+ —
The figure above is a block dia showing the bus architecture of a typical

microcomputer. A device controller is a hardware unit which is attached to the bus
system of the computer to provide a hardware interface between a computer and a device
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(8 Why are devices not connected directly to the processor?

)

(b) Name one other device controller which may be found in a typical microcomputer.

D

(c) The data bus carries data in both directions. Explain why the address bus only
carries addresses in one direction.

)

Page 6 of 13



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

control bus.

1. Name
Function

2. Name
Function

4
(Total 9 marks)

Qo.

(@) Some of the basic components of a computer system are processor, main memory,
and secondary storage.

(i)  What connects the process

1)
(i)  Whatis the purpose of sec
1)
iiii) Describe what hmﬁerﬁuriﬁ thsefetch—exeﬁe cicle. T I E
2
() () Machine code is the first generation programming language. What is the
second generation?
1)

(i) A programmer writes a program in a second generation programming
language.

What has to be done to this program before it can be executed?
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(i)  Some high level languages are classified as imperative. What is meant by
imperative?

D

(iv) Give an example of an imperative high level language.

(€

(v) Whatis the relationship between an imperative high level language statement
and its machine code equivalent?

€

(vi) Give two disadvantages of
programming languages compared with imp

and second generation
ve high level languages.
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(Total 12 marks)

Q10.

Some personal computers are referred to as 32-bit machines. This means their word
length is 32 bits.

(@ Whatis a word in this context?

€

(b) State the different values for one bit.

(€

(c) Give three different interpretations which can be associated with a pattern of bits in
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a 32-bit word.

3
(Total 5 marks)

Q11.

(@ Inthe context of a computer processor, define the term Clock Speed.

€

(b)  Explain how the clock speed affects the speed at which instructions can be
executed.

1)
(Total 2 marks)

Q12.

Registers are involved in the fetc ycle.

Name three of these registers jdescribe what each will store, and give one further detail
about its role.

XAMAPERS DRACTICE

What does it store?

Further detail

2 Name the register

What does it store?

Further detail

3 Name the register

What does it store?

Further detail

(Total 9 marks)

Q13.

Newspapers and magazines are advertising many different specifications of personal
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computer systems. Such advertisements feature monitor, disk drives, processor, main
memory and operating system.

(& Whatis the purpose of an operating system?

(1)
(b) Whatis the function of:

0] the processor;

(€

(i)  main memory (Immediate Access Store)?

€

(c) The system busin a computer sy ree buses. Name each bus

and give one example of its use.

1. Name

D

Example

XAM PAPERS PRACTICE

2. Name

—~

1)

€

Example

D

3. Name

(€

Example

1)
(Total 9 marks)

Q14.
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The diagram shows three main components of a computer which are linked by the control
bus, the address bus and the data bus.

. Databus

Address bus

1/O controller Processor Memory

Control bus

_______________________________________________

(@) Show clearly on the diagram the directions in which signals travel along all three
buses.

©)

(b) Give two different interpretations i uld be sent along the data
bus.

1.

)

c) What type of information is carried by the control bus?
XAM BAPERS PRACTICE
(1)

(Total 6 marks)

Q15.

Name and briefly describe the purpose of three buses found within a computer.
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(Total 6 marks)

Q16.
(@ Name and briefly describe the two types of low level programming languages.
1.
3
2.
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©)

(b) Give one reason why programmers still use a low level language on occasion.

(1)
(Total 7 marks)

Q17.

Name one register involved in the fetch part of the fetch-execute cycle.

(Total 1 mark)
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