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 (c) encryption: process of turning plain text into cipher text 
public key: key widely available that can be used to encrypt message 
that only owner of private key can decrypt // can be used to decrypt a 
message thereby confirming originator of message 

1 
 
 
1 

 (d) (i) digital signature 1 

  (ii) • software is put through hashing algorithm 

• hash total is encrypted with private key (digital signature) 

• software + encrypted hash / digital signature are sent 

• receiver is in possession of sender’s public key 

• the received hash total / digital signature is decrypted with public key 
(SH) 

• the receiver hashes received software (RH) 

• If SH matches RH then software is authentic and has not been altered 

 
 

Any four 
points 1 

mark each 

  Total: 13 

3 (a) (i) enumerated 1 

  (ii) record 1 

  (iii) MyMonthOfBirth � DateOfBirth.ThisMonth 1 

 (b) (i) TYPE LocationRainfall 
   DECLARE LocationName         : STRING 

   DECLARE LocationHeight       : INTEGER  

   DECLARE TotalMonthlyRainfall : ARRAY[1..12] OF REAL 

ENDTYPE 

1 
1 
1 

1 +1 

  (ii) • no need to re-sort data every time new data is added 

• only a small file so searching will require little processing 

• new records can easily be appended 

1 
1 
1 
 

[max 2] 

  Total: 10 

4 (a) (i) 
Circuit 1 

A B X 

0 0 1 

0 1 1 

1 0 1 

1 1 0 
 

 
 
 
 
 
 
 
 
 
 
1 

QUESTION 1.
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  (ii) Command: user can send action/instruction   
(or by example, e.g. change directory) 
 that are carried out on server 

1 
 
1 

  (iii) Anonymous: allows user to access files 
user does not need to identify themselves to server  

1 
1 

  Total: 10 

3 (a) A Phishing 
B Virus 
C a standalone piece of software which can reproduce itself automatically 
D sending unsolicited emails to a distribution list 

1 
1 
1 
1 

 (b) e.g. phishing  
problem: identity fraud / misuse of financial data 
solution: ignore email / don’t respond to email 
e.g. virus 
problem: computer may stop working // lost files 
solution: running anti-virus software 

 
1 
1 
or 
1 
1 

 (c) cipher text: encrypted text which is not understandable 
private key: key only known  to owner  that can be used to encrypt 
message to confirm author of message // can be used by owner to decrypt a 
message thereby ensuring only owner can read message 

1 
 
 
1 

 (d) • Manager encrypts email 

• using public key of colleague 

• colleague decrypts email 

• using his/her private key  

1 
1 
1 
1 

  Total: 12 

4 (a) (i) HomeAddress.ThisHouseNo ← 34 1 

  (ii) DECLARE ThisHouseNo: 1..10 1 

 DECLARE ThisTown: [Brightown, Arunde, Shoram] 1 

 (b) (i) TYPE WeatherStation 

   DECLARE StationID   : STRING 

   DECLARE Latitude    : REAL 

   DECLARE Temperature : ARRAY[1..15] OF INTEGER 

ENDTYPE 

 
1 
1 

1 + 1 
1 

  (ii) StationID is hashed to produce home location 

If home location is free insert record 
Else use overflow method to find free location 

1 
1 
1 

  Total: 11 

QUESTION 2.
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Question Answer Marks 

1(a)(i) DECLARE Book  : LibraryBookRecord  1

1(a)(ii) Book.Title ← "Dune" 1

1(b) TYPE LibraryBookRecord   
   DECLARE ISBN      : INTEGER 
   DECLARE Title     : STRING 
   DECLARE Genre     : (Fiction, Non-Fiction) 1
   DECLARE NumberOfLoans : 1 .. 99 1
ENDTYPE 
mark for correct declaration and first two fields (note: only if attempt at 
modification)  1

3

1(c)(i) 6715 1

1(c)(ii) 8216 1

1(c)(iii) 88 1

1(c)(iv) FALSE 1

1(d)(i) Temp2 ← 22 1

1(d)(ii) IntPointer  ← @Temp1 1

1(d)(iii) IntPointer^  ← Temp2 1

QUESTION 3.
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Question Answer Marks 

1(a)(i) DECLARE NewFriend  : MyContactDetail 1

1(a)(ii) NewFriend.HouseNumber ← 129 1

1(b) Declaration of Name, Area, HouseNumber 1
Inclusion of three correct values for Area 1
Inclusion of correct range for HouseNumber 1
 
For example: 
 
TYPE MyContactDetail    

DECLARE Name        : STRING  
DECLARE Area        : (uptown, downtown, midtown)     1
DECLARE HouseNumber : 1..499                  1 & 1

ENDTYPE 

3

1(c)(i) 4402 1

1(c)(ii) 33 1

1(c)(iii) 3427 1

1(c)(iv) TRUE 1

1(d)(i) IPointer  ← @MyInt2  1

1(d)(ii) MyInt1 ← 33 1

1(d)(iii) IPointer^  ← MyInt2 1

QUESTION 4.
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Question Answer Marks 

5(a) 1 mark per bullet point to max 2 
 
• No suitable data type is provided by the language used 
• The programmer needs specify a new data type 
• « that meets the requirements of the application / program 

2

5(b)(i) 1 mark per bullet point 
 
• EmployeeID declared as STRING 
• Sales, Technical and CustomerServices « 
• … with commas in-between 
• ENDTYPE 
 
TYPE Employee 
 DECLARE EmployeeID   : STRING 
 DECLARE EmployeeName : STRING 
 DECLARE Department   : (Sales, Technical, 

 CustomerServices) 
 DECLARE Salary       : 25000..150000 
ENDTYPE  

4

5(b)(ii) DECLARE NewEmployee : Employee 1

5(b)(iii) NewEmployee.EmployeeID ← "02244" 1

5(b)(iv) 1 mark per bullet point to max 2 
 
• Array 
• List 
• Set 
• Collection 
• Class 
• Stack 
• Queue 
• Linked list 
• Dictionary 

2

6(a) 1 mark per bullet point 
 
Page: 
• Virtual Memory is divided into blocks of a fixed size 
 
Page frame: 
• the main memory is divided into page frames of the same size as a 

page 
 
Page table: 
• the Page (Map) table shows the mapping of pages to page frames 

3

QUESTION 5.
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Question Answer Marks 

5(a) 1 mark per bullet point to max 2 
 
• Monitoring only gathers information but control systems also perform actions 
• Output in a control system can affect the input 
• There is no feedback in a monitoring system // a control system relies on 

feedback 
• Example of monitoring applied to the weather station

2

5(b)(i) 1 mark per bullet point to max 2 
 
• So the readings are stored in chronological order 
• Easy to add / append each new reading to the end of the file // no further 

processing is required 
• Allows the readings to be read in the order that they were taken 
• Readings do not need to be given further identification as to date / time // no 

key field needs to be added

2

5(b)(ii) 1 mark per bullet point max 2 
 
• Earliest temperature reading is accessed first 
• and each successive temperature reading is read (in date / time order)  
• until the final reading has been accessed 

2

5(b)(iii) 1 mark for Random 
 
1 mark per bullet point for description to max 3 
 
• Record locations are calculated 
• « using a hashing algorithm on a key field 
• If a record cannot be stored / found at that location 
• « then subsequent locations are searched // closed hash 
• ... or an overflow area is searched // open hash

4

   

Question Answer Marks 

6(a) 1 mark per bullet point to max 2 
 
• Derived from one or more existing data types 
• Used to extend the built-in data types 
• Creates data-types specific to applications // programmer’s requirements 

2

6(b)(i) Enumerated (data type) 1

6(b)(ii) DECLARE CurrentMonth : Months 1

6(b)(iii) CurrentMonth ← August 1

  

QUESTION 6.


