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Introduction



Welcome to the Cambridge IGCSE® Computer Science Study and Revision Guide. This book has been written to help you revise everything you need to know for your Computer Science examinations, alongside the Cambridge IGCSE Computer Science Student’s Book. Following the Computer Science syllabus, it covers all the key content along with sample questions and answers, key definitions, and practice exam questions.


How to use this book
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Exam tips



Know what the examiners can ask you questions about.


Find a copy of the IGCSE Computer Science syllabus that you have been studying and are going to be taking the exam for and use your revision guide and textbook. The list of topics will make an excellent checklist for your revision. If you find something that you don’t understand or haven’t made any notes about, find out about it. Anything that is mentioned in the syllabus could be used in an examination question.


Read and understand examination questions.


What are you being asked to do?





1  Read the question.



2  Understand the type of instruction you are being given: Complete, Describe, Draw, Explain, Give and State all require different actions.



3  If the question makes use of a specific scenario then make sure that all your answers are relevant to that scenario. For example if the question is security measures for a bank’s website then suggesting taking it offline outside banking hours would not be appropriate!



4  Decide on the information required but remember that you are sitting an IGCSE examination and most answers will require more than just a single word. If you have finished your examination well before the time allotted, you may have fallen into this trap.



5  Always use correct technical terms and avoid the use of trade names. Write about using an operating system rather than using ‘Windows’.



6  Decide how much information is required.



7  Use the instructions e.g. Describe two benefits of using USB connections…



8  …or look at the number of marks e.g. Write an algorithm to complete Task 2, [5 marks]: at least five statements needed here.





Know your subject.





•  Make sure that you understand computer science terms and that you can spell them correctly e.g. validation, phishing, pharming etc.



•  Learn the definitions and be able to provide examples to show your understanding. There are certain items which need learning so that you can apply them e.g. validation checks, types of translator.



•  Don’t ignore items in the syllabus that you don’t understand or haven’t got notes on. Do some research and ask.



•  Beware of cramming facts into your brain without understanding them or being able to apply them. You need to revise but try and make it interesting rather than just reading and re-reading your notes. Practise examination questions, watch any relevant YouTube videos, use interactive revision programs etc.



•  Don’t try to learn too much at the last minute. Use the best revision techniques that suit you. If you understand something you can remember it far better than if you don’t.



•  Finally, complete the programming tasks for paper 2 and be able to explain what you have done and why you have done it.





Remember what an exam paper is for.


The examiners are trying to test your knowledge and understanding of the subject and your analytical skills.





•  Examiners rarely put unnecessary words in exam questions so make sure that you read all of the question carefully.



•  Make sure that you understand the work that you have done; if you only try to remember it then you will not be able to apply it.



•  Mark allocations are there to help you to decide on how to use your time sensibly – so don’t spend half an hour on a two mark question.





Help the examiner and yourself.





•  Get a good night’s sleep or take a decent lunch break before the exam! The most important thing that goes into the exam room is your brain and it doesn’t function well if you haven’t had enough rest. Think of exam preparation in the same way as preparation for taking part in a sporting event.



•  Stay calm! Everyone gets nervous in some way so work out how best to relax yourself before you start writing.



•  Read the whole paper through first. This is not a waste of time. It helps you to collect your thoughts and to get an idea of how long you can spend on each question. It also helps you to sort out which questions are on which topics.



•  Read each question through completely before you start to answer it. This helps you to avoid problems like writing the answer needed for part b) in part a) of a question.



•  Use clear English and good handwriting. If the examiner can’t read or understand your answer then no marks!



•  Don’t use correction fluid, cross out neatly any answers that you don’t want to include and show the examiner where your answer is e.g. answer on page 10.



•  Don’t cramp your answers – the better set out that they are the easier they are to mark.



•  Read through your answers if you have time when you have finished. You just might think of something else to add in that could make the difference of a grade.



•  Answer all of the questions. There is no point in leaving blank spaces. You just might get something down that is correct!








1 Binary systems and hexadecimal





[image: ]


Key objectives


Objectives of this chapter are to revise:





•  binary systems



•  memory size measurement



•  use of binary registers



•  hexadecimal system
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Key definitions






	Term

	Definition






	Denary system

	Number system based on the number 10






	Binary system

	Number system based on the number 2






	Hexadecimal system

	Number system based on the number 6. Used for memory dumps, HTML, MAC addresses, web addresses and assembly code/machine code







Binary system


Converting binary numbers to denary numbers


Example


Convert 0 1 1 0 1 1 0 1 to denary.


Add up binary values where 1s appear:
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Converting denary numbers to binary numbers


Example


Convert 1 4 7 to binary.


Method 1


Place 1-values in the correct positions until it adds up to 147:
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Method 2


Successive division by 2:
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Measurement of memory size






	Name of memory size

	Number of bits

	Equivalent denary value






	1 kilobyte (1 KB)

	210


	1 024 bytes






	1 megabyte (1 MB)

	220


	1 048 576 bytes






	1 gigabyte (1 GB)

	230


	1 073 741 824 bytes






	1 terabyte (1 TB)

	240


	1 099 511 627 776 bytes






	1 petabyte (1 PB)

	250


	1 125 899 906 842 624 bytes







NOTE: 1024 × 1024 = 1 048 576 and so on.



Binary registers


A register is a group of bits.


A robot vacuum cleaner has three wheels, A, B and C. A can turn through 360°; B and C are fixed but have an electric motor attached:
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An 8-bit register is used to control the movement of the robot vacuum cleaner:
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If the register contains 1 0 1 0 1 0 1 0 this means ‘motor B is ON and motor C is ON and both motors are turning to produce FORWARDS motion’. Effectively, the vacuum cleaner is moving forwards.


Common error





•  Incorrect position values used in the number base systems leading to errors during number conversion.





Sample question





1 a Convert the following binary numbers into denary numbers:







       (i)    0 0 1 1 0 1 1 1


       (ii)   1 1 1 0 0 1 1 0







   b Convert the following denary numbers into 8-bit binary numbers:







       (i)    6 8


       (ii)   2 4 0





Student answer
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  1 a (i)    32 + 16 + 4 + 2 + 1 = 55







        (ii)   128 + 64 + 32 + 4 + 2 = 230







      b (i)    68 = 01000100







        (ii)    240 = 11110000
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Examiner’s comments


The above answers are correct, but setting out the answers like this could lead to errors since not all of the working is shown. It would be better to set it out as follows showing all bit positions:


a (i)
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(ii)
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b (i) 68
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(ii) 240
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Sample question




  2 a (i) Convert 4096 kilobytes (KB) to megabytes (MB).







        (ii) Convert 0.2 terabytes (TB) to gigabytes (GB).







    b A chemical process is controlled by a microprocessor. The process utilises two valves, A and B, to control the chemical addition. There is also a mixer and a heater which can be turned on or off as required.


        An 8-bit register is used to show the condition of the two valves and heater and mixer. A 1-value means the condition is true; a 0-value means the condition is false.
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       (i)    What is indicated by: 1 0 1 0 0 1 1 0?


       (ii)  Give the register contents if valve A is open, valve B is closed, and the heater and mixer are both on.


       (iii) What would the following register contents indicate: 0 1 0 1 0 1 0 1?






Student answer
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  2 a (i)   4 MB







        (ii) 204.8 GB







      b (i) valve A is open, valve B is open, the heater is off and the mixer is on







        (ii) 1 0 0 1 1 0 1 0


        (iii) everything is in the OFF mode





[image: ]





Examiner’s comments


While both answers are correct, it would be better to show your working and set your answer out as follows:






      a (i) 4096/1024 = 4 MB (since 1024 KB = 1 MB)







        (ii) 0.2 × 1024 = 204.8 GB (since 1024 GB = 1 TB)







      b (i) Because there is a 1-bit in positions one and three, this indicates that these two conditions (BOTH valves open) are true. Positions six and seven also have 1-bits, indicating that the heater is off and the mixer is on. Such detail is not necessary, but it is included here to explain to the reader how the answer to the question was arrived at.







        (ii) Valve A is open means that bit position one should contain a 1-bit and valve B is closed, which means bit position four also contains a 1-bit. The heater is on, which means bit position five contains a 1-bit and the mixer is on meaning bit position seven must contain a 1-bit. The other four bit positions will contain a 0-bit. This gives: 1 0 0 1 1 0 1 0. Again, this level of detail is not usually needed, but it explains to the reader how the 8-bit register is made up.
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Examiner’s tips


Not writing out the position values above each digit can lead to errors in the calculation (see question 1).


It is always a good idea to show all your working in any question involving a calculation; if an error is made in the final calculation then all your marks will be lost; but if your working is shown, marks can often still be awarded for showing how you attempted to do the calculation.
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Hexadecimal system


This is based on a 16-digit number system that uses the digits 0 to 9 and the letters A to F to represent each hexadecimal digit (A = 10, B = 11, C = 12, D = 13, E = 14, and F = 15).


Converting binary numbers to hexadecimal numbers


Example 1


Convert 1 1 0 0 0 0 1 1 1 0 1 0 to hexadecimal.


Convert each group of 4 binary digits to a hex value:


C 3 A


Example 2


Convert 1 1 1 1 1 1 1 0 1 1 0 0 0 0 to hexadecimal.


This time we don’t have groups of four binary digits (14 bits in total). Split up into groups of four from the right going left and fill in with 0s at the very end where necessary. This gives:


0 0 1 1 1 1 1 1 1 0 1 1 0 0 0 0


Now convert each group to its hex value:


3 F B 0



Converting hexadecimal numbers to binary numbers


Example


Convert A 9 E to binary.


Convert each hex digit into a 4-bit binary group to give:


1 0 1 0 1 0 0 1 1 1 1 0


Converting hexadecimal numbers to denary numbers


Example


Convert 2 A F 4 into denary.


Remember the hex values of 4096, 256, 16 and 1 which gives:


(2 × 4096) + (10 × 256) + (15 × 16) + (4 × 1)


i.e. 8192 + 2560 + 240 + 4 = 1 0 9 9 6


Converting denary numbers into hexadecimal numbers


Example


Convert 7079 into hex.


Method 1


Place hex values in the correct positions until it adds up to 7079:
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Method 2


Successive division by 16:
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Uses of the hexadecimal system


The hexadecimal system is used for:





•  Memory dumps – when developing new software, this allows the contents of the memory to be seen by the writer, thus enabling errors to be detected; also used in diagnostics when a computer malfunctions; hex is used since it is easier to use than a long string of binary values.



•  HTML – hypertext mark-up language which is used when writing and developing web pages; uses tags in the definitions, e.g. <h1>



•  MAC address – a media access control address is used to uniquely identify a device on the internet (NIC card used to identify device); MAC addresses can be UAA or LAA.



•  Web addresses – ASCII code (hex values) can be used to replace the URL, e.g. %77%77%77%2E%68%6F%64%65%72%2$%63%6F%2E%75%6B can be used to replace: www.hodder.co.uk.



•  Assembly code/machine code – using hex makes it easier, faster to write and less error-prone than writing the code in binary.






Common error






•  Incorrect position values used in the number base systems can lead to errors during number conversion.





Sample question





3 a Convert the following binary numbers into hexadecimal numbers:







       (i)    1 1 1 1 0 0 1 0 1 0 1 1


       (ii)   1 0 1 0 1 1 1 1 1 1 0 1 0 1 0







   b Convert the following hexadecimal numbers into binary numbers:







       (i)    A 1 4 A


       (ii)   F 9 A 8







   c Convert the following hexadecimal numbers into denary numbers:







       (i)    4 A 2 F


       (ii)   2 D F 5







   d Convert the following denary numbers into hexadecimal numbers:







       (i)    6 9 4 0


       (ii)   1 5 1 2 0





Student answer
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  3 a (i)    F 2 B







        (ii)   5 7 E A







      b (i)   1 0 1 0 0 0 0 1 0 1 0 0 1 0 1 0







        (ii)   1 1 1 1 1 0 0 1 1 0 1 0 1 0 0 0







      c (i)   1 8 9 9 1







        (ii)   1 1 7 6 5







      d (i)   1 B 1 C







        (ii)   3 B 1 0
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Examiner’s comments




a While the two answers given are correct, you are strongly advised to show that the binary numbers are first split into groups of four bits giving:







    (i) 1 1 1 1 0 0 1 0 1 0 1 1


    (ii) 0 1 0 1 0 1 1 1 1 1 1 0 1 0 1 0







   You should also explain the need to add the additional 0 in the first 4-bit pattern, since only three bits were given initially. By doing this, you will indicate you understand the process of conversion from binary to hex.







b As in part a, it is a good idea to mention that each hex digit is equivalent to four binary digits; so the four hex digits in both parts will create a 16-bit binary value giving the two answers shown above.


c It is worth showing the hex headings here and each of the steps in the conversion. By doing this, an examiner will be able to see your thought processes and award marks even if the final answer is incorrect:







    (i)
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        gives (4 × 4096) + (10 × 256) + (2 × 16) + (15 × 1) = 16 384 + 2560 + 32 + 15 = 1 8 9 9 1




    (ii)
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        gives (2 × 4096) + (13 × 256) + (15 × 16) + (5 × 1) = 8192 + 3328 + 240 + 5 = 1 1 7 6 5







d As with parts a to c it is advisable to show your working. We use Method 2 here:







    (i)




[image: ]




    (ii)
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Sample question





4 Describe three applications of the hexadecimal system.





Student answer
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1 Memory dumps


    Since it is much easier to work with: B 5 A 4 1 A F C rather than: 1 0 1 1 1 0 0 1 1 0 1 0 0 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 1 0 0 hexadecimal is often used when developing new software or when trying to trace errors in programs. The contents of part of the computer memory can hold the key to help solve many problems. When the memory contents are output to a printer or monitor, this is known as a memory dump.


    A program developer can look at each of the hexadecimal codes and determine where the error lies. The value on the far left shows the memory location so that it is possible to find out exactly where in memory the fault occurs. This is clearly much more manageable using hexadecimal rather than using binary. It’s a very powerful fault tracing tool, but requires considerable knowledge of computer architecture to be able to interpret the results.


2 HyperText Mark-up Language (HTML)


    HTML is used when writing and developing web pages.


    HTML isn’t a programming language but is simply a mark-up language. A mark-up language is used in the processing, definition and presentation of text (for example, to specify the colour of the text).


    HTML uses ‹tags› which are used to bracket a piece of code; for example, ‹td› starts a standard cell in an HTML table, and ‹/td› ends it. Whatever is between the two tags has been defined.



3 Media Access Control (MAC) address


    MAC address refers to a number which uniquely identifies a device on the internet. The MAC address refers to the network interface card (NIC) which is part of the device. The MAC address is rarely changed so that a particular device can always be identified no matter where it is.


    A MAC address is usually made up of 48 bits which are shown as 6 groups of hexadecimal digits (although 64-bit addresses are also known):


    NN – NN – NN – DD – DD – DD or NN:NN:NN:DD:DD:DD


    where the first half (NN – NN – NN) is the identity number of the manufacturer of the device and the second half (DD – DD – DD) is the serial number of the device.


4 Web addresses


    Each character used on a keyboard has what is known as an ASCII code (American Standard Code for Information Interchange). These codes can be represented using hexadecimal values or decimal values.


    A good example of the use of ASCII codes is the representation of a web address (or URL) such as:


    www.hodder.co.uk which becomes (using hexadecimal values):


    %77 %77 %77 %2E %68 %6F %64 %64 %65 %72 %2E %63 %6F %2E %75 %6B


    www.hodder.co.uk



5 Assembly code and machine code


    The computer memory can be referred to directly using machine code or assembly code. This can have many advantages to program developers or when carrying out troubleshooting.


    Using hexadecimal makes it much easier, faster and less error prone when writing code compared with binary. Using true machine code (which uses binary) is very cumbersome and it takes a long time to key in the values. It is also very easy to mis-type the digits in a ‘sea of 1s and 0s’.
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