Computer Systems Questions from Old Higher Syllabus


	Higher Exercises



	1
	Show the steps needed to write data to a memory location.



	2
	Name the three types of bus in a CPU and describe the purpose of each bus.



	3
	Why is the address bus a one way bus?



	4
	Why are the address and data buses true buses while the control bus is not really a bus?



	5
	Static RAM is generally faster than dynamic RAM and doesn’t need to be continually refreshed.  So why is most of the RAM in a computer dynamic?



	6
	What is a register?



	7
	How do the ALU, control unit and registers communicate with each other?



	8
	Convert –6, -17, -23 and –128 to binary using twos complement.


	9
	Try changing 0 to –0 using twos complement.  What happens?



	10
	(a) If an integer number is stored using 1 byte, what range of decimal numbers can be represented by this?
(b) If an integer number is stored using 4 bytes, what range of decimal numbers can be represented by this?


	11
	A number format is said to have precision or accuracy 2 if it can store the numbers from 0 to 99.  Use your answers to question 1 and the text above to find out what precision can be stored in 1byte, 2 bytes and 4 bytes.



	12
	Find the largest and smallest numbers that can be stored in a four byte mantissa and one byte exponent (assume that all numbers are positive numbers).



	13
	A floating-point format uses four bytes for the mantissa and one byte for the exponent.  If this is changed to three and two bytes respectively, what effect will this have on
(a) the accuracy and 
(b) range of the numbers stored?



	14
	Bit-mapped and vector graphics (sometimes called object-orientated graphics) use vastly different amounts of storage depending on the graphic.  Try using a paint and a drawing package to investigate this.

You should save a blank file in each package.  Draw the same small picture (perhaps a circle, rectangle and triangle) in both, copy and paste this to different parts of the screen 5 times and save the 2 graphics with different file names.  Repeat the pasting and saving procedure 3 or 4 times, being careful not to overwrite the previous files on each occasion.  

Now look at the file sizes generated and see what conclusions you can draw. (Use File/Get Info on a Mac to find the actual size of the file rather than the disk space used).



	15
	If a screen, 800 by 600 pixels in size, is showing a black and white bit-mapped image, calculate the memory requirements in bytes to store this graphic. 


	16
	(a) How many bits are needed to differentiate 256 colours for 1 pixel?
(b) If the same 800 by 600 pixel screen displays 256 colours, recalculate the memory requirements for Q2.




	17
	Your task here is to try and differentiate between the various categories of computers by copying and completing the following tables using information given in web pages (your teacher will tell you how to access them), information available in your room from computer adverts etc., and your own knowledge:

Computer Category

No & Type of Processor

Speed of Processor

Memory Size

Backing Storage

Input/ Output Devices

No of Users

Typical Uses

Mainframe

Micro

Network File Server

Computer Category

Display Type

Backing Storage

Input/ Output Devices

Memory Size

Processor Speed

Portability

Typical Uses

Desktop

Laptop

Palmtop

Networked

Terminal

After completing the above tables, discuss which of the headings are more suitable for categorising different types of computers.



	18
	What three headings would you use to give the best comparison between a mainframe system with terminals and a networked system of microcomputers?  Explain your choices.



	19
	A company wants to equip its sales force with either laptop or palmtop computers.  What two headings would be best for you to build a decision upon?  Explain your choices.



	20
	For what kind of tasks would a mainframe system be better than a networked system and vice-versa?



	21
	Technical data on microcomputers is readily available but less so on more powerful computers.  Use web pages to try to get data on mainframes and supercomputers.  One name to try is the Cray T3E.



	22
	Some interfaces can handle more than one device such as two hard drives.  How will the interface be able to choose between them?



	23
	If the interface has no buffer or a small one, what effect will this have on the processor’s performance?



	24
	Calculate the maximum size of memory for a computer with a 16-bit address bus and 8-bit memory locations.



	25
	Calculate the maximum size of memory for a computer with a 36-bit address bus and 32-bit memory locations.



	26
	If a processor has a 32-bit address bus, how many memory locations can it access?



	27
	Many micros have a 32-bit address bus and 32-bit memory locations but only have 32 Mb or 64 Mb of memory.  Why do you think this is?



	28
	Use a computer magazine or web pages to find out typical memory and cache sizes for today’s microcomputers.



	29
	Computer magazines often use ‘benchmarks’ to compare the performance of similar computers.  Try to find out what a typical benchmark is.



	30
	Investigate what is meant by the benchmarks SPECint95 and SPECfp95.  Use web pages to find the results reasonably quickly.



	31
	Parity checking detects the change in a single bit.  What errors can’t it detect?



	32
	Draw up a table of the various network topologies and list their individual advantages / disadvantages.



	33
	Would you recommend a parity bit or a checksum for the following:

(a) data transference over the data bus;
(b) data stored in a block on disk;
(c) data transference over a telephone network.


	34
	What name is given to the operating system in your computer?


	35
	How much RAM does it take up in your computer and how much RAM does it leave for the user?



	36
	If you are using a networked system, find out about the facilities available from your file server and print serve (if you have them).



	37
	(a) Find out what is meant by a fragmented disk and what effect does it have on system performance?
(b) What effect does defragmentation have?



	38
	Describe in detail the steps involved when a compiler is used to develop and produce an executable program.  Your answer should include details of when the compiler, source code and object code are held in memory and at which stages of the process.

 

	39
	Describe in detail the steps involved when an interpreter is used to develop and execute a program.  Your answer should include details of when the interpreter and source code are held in memory and at which stages of the process

	40
	Compare the efficiency of a compiled program versus an interpreted program as it is being executed.



	41
	Compare and contrast the usage of a compiler and interpreter.  Your answer should include ease of use, speed of execution and memory usage.



	42
	Try the Compiler v Interpreter practical task that your teacher may give you.  It involves using a language that has a compiler and an interpreter built in.  You are given a program that finds prime numbers.  It is a very mathematical program with limited output.  Which should show considerable speed differences when run under the two translators.



	43
	(a) Find a source document showing the ASCII table and write down the ranges representing A-Z, a-z and 0-9.
(b) Try to find out what the codes that don’t represent text are used for.



	44
	Convert the following decimal numbers to binary 5, 12, 16, 23, 55 and 234.


	45
	Convert the following binary numbers to decimal 00001010, 00100000,

01001101, 10001100 and 11111111.


	46
	What is the decimal value of the largest binary number that can be stored in 1 byte?


	47
	Calculate 28 –1. Compare your answer to your answer to question 4.

Can you use a similar method to find the largest number that can be stored in 2 bytes and 4 bytes?


	48
	(a) If an integer number is stored using one byte, what range of decimal numbers can be represented by this?
(b) If an integer number is stored using four bytes, what range of decimal numbers can be represented by this?


	49
	A number format is said to have precision or accuracy 2 if it can store the numbers from 0 to 99. Use your answers to question 1 and the text above to find out what precision can be stored in one byte, two bytes and four bytes.


	50
	Find the largest and smallest numbers that can be stored in a four byte mantissa and one byte exponent (Assume that all numbers are positive numbers).


	51
	A floating point format uses four bytes for the mantissa and one byte for the

exponent. If this is changed to three and two bytes respectively, what effect will this have on
(a) the accuracy and
(b) range of the numbers stored?


	52
	Bit-mapped and vector graphics (sometimes called object-orientated graphics) use vastly different amounts of storage depending on the graphic. Try using a paint and a drawing package to investigate this.

You should save a blank file in each. Draw the same small picture (perhaps a circle, rectangle and triangle) in both, copy and paste this to different parts of the screen five times and save the two graphics with different file names. Repeat the pasting and saving procedure three or four times, being careful not to overwrite the previous files on each occasion.

Now look at the file sizes generated and see what conclusions you can draw.


	53
	If a screen, 800 by 600 pixels in size, is showing a black and white bit-mapped image, calculate the memory requirements in bytes to store this graphic.



	54
	How many bits are needed to differentiate 256 colours for one pixel?

If the same 800 by 600 pixel screen displays 256 colours, recalculate the memory requirements for Q53.


	55
	What three headings would you use to give the best comparison between a

mainframe system with terminals and a networked system of microcomputers?
Explain your choices.



	56
	A company wants to equip its sales force with either laptop or palmtop computers.
What two headings would be best for you to build a decision upon? Explain your choices.


	57
	For what kind of tasks would a mainframe system be better than a networked system and vice-versa?


	58
	Technical data on microcomputers is readily available but less so on more powerful computers. Use web pages to try to get data on mainframes and supercomputers.
One name to try is the Cray T3E.


	59
	Create a table similar to that above to show the steps needed to write data to a memory location.



	60
	Name the three types of bus in a CPU and describe the purpose of each bus.


	61
	Why is the address bus a one way bus?


	62
	Why are the address and data buses true buses while the control bus not really a bus?


	63
	Express the concept of addressability when referring to memory.


	64
	Static RAM is generally faster than dynamic RAM and doesn’t need to be continually refreshed. So why is most of the RAM in a computer dynamic?



	65
	Define the terms ALU, control unit and register.


	66
	How do the ALU, control unit and registers communicate with each other?


	67
	Describe how the control unit communicates with the other parts of the CPU.


	68
	Some interfaces can handle more than one device such as two hard drives. How will the interface be able to choose between them?



	69
	If the interface has no buffer or a small one, what effect will this have on the processor’s performance?


	70
	Calculate the maximum size of memory for a computer with a 16-bit address bus and 8-bit memory locations.



	71
	Calculate the maximum size of memory for a computer with a 36-bit address bus and 32-bit memory locations.


	72
	If a processor has a 32-bit address bus, how many memory locations can it access?



	73
	Many micros have a 32-bit address bus and 32-bit memory locations but only have 32Mb or 64Mb of memory. Why do you think this is?



	74
	Use a computer magazine or web pages to find out typical memory and cache sizes for today’s microcomputers.



	75
	Computer magazines often use ‘benchmarks’ to compare the performance of similar computers. Try to find out what a typical benchmark is.



	76
	Investigate what is meant by the benchmarks SPECint95 and SPECfp95. Use web pages to find the results reasonably quickly.


	77
	Parity checking detects the change in a single bit. What errors can’t it detect?



	78
	Draw up a table of the various network topologies and list their individual

advantages/disadvantages.


	79
	Would you recommend a parity bit or a checksum for the following:
(a) data transference over the data bus;
(b) data stored in a block on disk;
(c) data transference over a telephone network.

Justify your answers.


	80
	Give three reasons why digital computers make use of the binary system. 3



	81
	(a) Originally, different computers used different codes to represent keyboard characters. Identify a problem which would arise from this? 1
(b) IBM mainframes still use EBCDIC as opposed to the ASCII code used by most other computers. How might the problem you identified in (a) be resolved in this case? 1


	82
	Describe how a negative number is stored in binary. You may use an example to illustrate your explanation. 2


	83
	Why is twos complement necessary? Try to give two reasons. 2


	84
	(a) A microcomputer uses 4 bytes to represent an integer. Use an example to describe how the bit pattern used in this representation would be understood by the microcomputer. 2
(a) A microcomputer uses 5 bytes to represent a real number. Use an example to describe how the bit pattern used in this representation would be understood by the microcomputer. 2
(b) The representation of real numbers is a compromise between the precision and the range of the numbers which can be stored. Given that 5 bytes are used to represent a real number, describe how the precision of a real number can be increased and state how this would affect the range of numbers that can be stored. 2


	85
	What characteristic would you expect a palmtop computer to have that a desktop computer would not have? 1


	86
	Describe two methods that could be used to identify if a graphic was created in a bit-mapped or object-orientated graphics package. 2


	87
	If two otherwise similar computers have a 16-bit and a 24-bit data bus respectively, explain clearly why one will be faster than the other. 1


	88
	A microcomputer is advertised as having both a serial and a parallel interface.
(a) Explain two reasons why interfaces are needed between the CPU and peripheral devices. 2
(b) The serial and parallel interfaces are described as being ‘standard’ interfaces. What is meant by the term ‘standard’ and why is it so important? 2


	89
	What advantage does using a print spooler give to a user? 1


	90
	State three advantages of a computer with a lot of memory. 3


	91
	If your task was to select a computer for use in desk-top publishing in a school, what characteristics would you be looking for in the computer. Give five with reasons. 5



	92
	State three ways in which the speed of a processor can be measured. 3


	93
	(a) What is a benchmark? 1
(b) A few years ago, benchmarks were often the timing of how long specific programs took to run. Nowadays, they test things like how long a large spreadsheet takes to recalculate, a complex database search etc. Which do you think gives the better test and why? 2


	94
	Why doesn’t adding more memory to a computer system automatically speed up the system? 1


	95
	A lot of memory is one way of ‘future proofing’ a computer. What does this mean and why is it true for memory? 2


	96
	Explain what a cache is and how it speeds up processor throughput. 2


	97
	Explain the effect each of the following has on processor throughput:
(a) increasing the width of the data bus;
(b) increasing the clock speed;
(c) increasing the width of the address bus. 3


	98
	A laser printer has to be bought for a network in a large office. Name three criteria that could be used to decide on the correct printer to buy. 3


	99
	A network database is being used by multiple users at the same time. They all have read/write access to the database.
What restrictions will it place on the users when
(a) viewing records;
(b) editing records;
(c) adding new records;
(d) deleting records? 4


	100
	Data is sent from the keyboard to the CPU when a key is pressed.

The error rate for this type of transmission is very low. What type of error checking would be suitable for this? Explain why. 2



	101
	What name is given to the operating system in your computer?



	102
	How much memory does it take up in your computer and how much memory does it leave for the user?


	103
	If you are using a networked system, find out about the facilities available from your file server and print server (if you have them).


	104
	Describe in detail the steps involved when a compiler is used to develop and

produce an executable program. Your answer should include details of when the compiler, source code and object code are held in memory and at which stages of the process.


	105
	Describe in detail the steps involved when an interpreter is used to develop and execute a program. Your answer should include details of when the interpreter and source code are held in memory and at which stages of the process.

	106
	Compare the efficiency of a compiled program versus an interpreted program as it is being executed.


	107
	Compare and contrast the usage of a compiler and interpreter.

Your answer should include ease of use, speed of execution and memory usage.


	108
	(a) What is a fragmented disc and what effect does it have on system performance?
(b) What effect does defragmentation have?
(c) 

	109
	Why does a computer need an operating system? 1



	110
	In older microcomputers, the operating system was held in ROM. Nowadays, most of the system is stored on the hard drive with only a small part held in ROM.
(a) Describe two advantages in having an operating system in ROM. 2
(b) Describe two advantages in storing the operating system on disc. 2
(c) Why does part of the operating system still need to be in ROM? 1


	111
	Any peripheral needs a driver. This is the software to control that peripheral. The driver becomes part of the operating system. Why do different peripherals e.g. a Microsoft mouse and a Logitech mouse require different drivers? 2


	112
	List the five main functions of an operating system. 5


	113
	Take two of the above functions and describe what those parts of the operating system do. 4


	114
	A program has been written, tested and then put into use. It was developed using an interpreter.
What is needed in terms of source code, object code and interpreter as it was being
(a) written;
(b) tested;
(c) and used. 3


	115
	A program has been written, tested and then put into use. It was developed using an compiler.
What is needed in terms of source code, object code and compiler as it was being
(a) written;
(b) tested;
(c) and used. 3


	116
	Describe four typical features of a procedural language such as Pascal or BASIC. 4


	117
	Visual Basic is an event-driven language whereas C is a procedural language.

Describe the essential differences between the way these programs are executed. 2


	118
	(a) Name a declarative language. 1
(b) Describe the typical features of a declarative language. 3


	119
	What advantage does a scripting language give to application software such as a database? 1


	120
	Programming languages may be classified by the type of problem which they are designed to solve.
(a) Name two programming languages each of which is designed to solve a different type of problem. For each language, state the type of problem it is designed to solve. 2
(b) It is likely that these languages will have different features. State two features which you would expect to be different in these languages. 2



	121
	Programming environments provide libraries of subprograms.
Give two reasons why using a library of subprograms is useful to programmers. 2


	122
	With reference to a programming language with which you are familiar, discuss the support the language offers to a programmer implementing a solution to a problem.
You should refer to at least two features of your chosen language. 4


	123
	Name three typical hardware requirements for a modern software package such as Word 97. (There is no definitive answer to this type of question – anything reasonably accurate will be accepted). 3


	124
	Why is a ‘standard’ way of saving text such as RTF necessary? 2


	125
	If every word processor has the ability to save text as RTF then why don’t they use that as their normal method of saving text? 1


	126
	Name and describe a common standard for graphics files. 2


	127
	Databases can save their data in tab-delimited or comma-delimited formats. Which of these would be better if the data has to be exported into a word processor?  Explain why. 2


	128
	For each of the following applications, word processor, database, spreadsheet and graphics, name two features that would help to promote it against its competitors.
[Answers such as ‘spell-checker’ or ‘cut-and-paste’ will not be accepted as they are found in all packages nowadays]. 4


	129
	Most modern application software can be described as ‘feature laden’. It is

estimated that most users only use something like 20% of the available features in an application.
Why do you think that software manufacturers make ‘feature laden’ products? 2


	130
	What features would you look for if you had to choose a word processor for use by young children in a Primary School? Give three features, each with a reason. 3


	131
	When decisions are made on purchasing a peripheral device, comparisons have to be made. Use an example from the range you have studied to argue for the device that you would choose.



	132
	When a family purchases a new computer system they will often wish to purchase a printer as well. What characteristics are likely to influence their choice?


	133
	Magnetic tape has been used for a great many years as a medium for backing up data.
Based on the knowledge you have gained in this unit, are there any situations where this may not be the best choice?


	134
	You are considering purchasing a new digital camera. What factors will affect your choice?


	135
	The cost will often be an important factor when considering buying a new scanner.
Why must care be taken when you are on a tight budget.


	136
	You should now be aware that the pace of technological change is very fast. How can this be taken into account when making a decision about purchasing a new CDROM drive?


	137
	DISCUSSION QUESTIONS (System specifications)
Once you have written your specification you will find it useful to discuss this. Use these questions to aid your comprehension of the solution:

1. What aspect of writing the specification did you find hardest?
2. In what ways did personal preference colour your views?
3. Are there any areas where you feel that the literature that companies supply does not give you enough information.

4. Did you have any difficulties in obtaining up-to-date information?

 Compare your specification with others in your group.
5. Do your specifications match?
6. In what ways do they differ?
7. Why do you think there are differences?
8. In what ways will these differences affect the service received from you as a systems analyst?
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