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Eduqas A Level Computer Science Component 2 A500U20

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 498 3.3 2.6 10 32.9 97.5
2 494 1.3 1.9 6 21.8 96.7
3 505 2.7 1.5 7 39.2 98.8
4 509 3.7 1.4 6 60.9 99.6
5 508 2.8 1.7 8 35.1 99.4
6 511 10 2.9 13 76.6 100
7 510 3.7 1.7 7 52.2 99.8
8 508 3.7 2.1 10 37.1 99.4
9 503 4.2 2.5 9 46.4 98.4

10 460 1.4 1.3 6 22.7 90
11 503 5.1 2.6 8 64.2 98.4
12 506 2.6 1.7 10 25.7 99
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Eduqas A Level Computer Science Component 2 
A500U20 

Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 


         1 mark 


1 mark for use of a counter 1B and decrementing with DEC 1C to produce a correct number of
rows. 
(No further marks awarded, as no valid output produced, and loops are not in the correct 
positions.)   


Sample C          2 marks 
Response 


1 mark for decrementing a loop counter, held in address 1B, to produce a correct number of
columns.    
1 mark for inner loop to produce rows.
(No further marks awarded, as valid output not produced, and outer loop would not operate  
correctly.)    


Sample D          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.              


Sample E          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


Sample A           7 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.
1 mark for correct explanation of third normal form, with all redundancy removed.


7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 
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  Mark AO1 AO2 AO3 Total 


7a Award one mark for each of the following, up 
to a maximum of 4: 
Normalisation:  


 is a way of structuring data according to 
theoretical rules 


 normalising data usually reduces data 
duplication/redundancy 


 avoids danger of inconsistency / maintains 
integrity 4x1 


 avoids danger of data being lost during 
update 


 avoids wasting processing time  


 probably enables easier maintenance of the 
database 


 allows different views of the data. 
 1NF makes field atomic, avoids duplication 


of items 


 2NF Each field depends on the whole 
primary key 


 3NF All data items depend on nothing but 
the primary key 
 


 
 


4 


 
 


b 


  4 


7b  


 
Award one mark for each of the following: 


 Pupil to Subject (many-to-many accept not 
expect intermediate table) 


 Teacher to Subject (many-to-one) 


 Room to Subject (many-to-one) 
 


 
 
 
 
 
 
 
 
 


1 
1 
1 


  
 
 
 
 
 
 
 
 


b 
b 
b 


 3 
























Sample C           5 marks 
Response 


7(a):   1 mark for the purpose of normalisation, to make a database more efficient to search through 
the use of key fields.
1 mark for redundancy removed.
1 mark for normalisation requiring atomic attributes.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(No mark for link between Pupil and Subject, implying that each subject is studied by 
only one pupil.) 


Sample D           6 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for eliminating data inconsistency.
1 mark for no repeating values within a field.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  An intermediate table could be 
used, such as Registration, but the links should be reversed:  1:N from Pupil to  
Registration, and 1:N from Subject to registration.) 


Sample E           4 marks 
Response 


7(a):   1 mark for eliminating data inconsistency.
1 mark for removing dependencies on non-key fields.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  Link to the intermediate table  
implies that each subject is studied by only one pupil.) 


Question 12        max 10 marks 


           3 marks


3 marks awarded at the top of band 1.  The candidate has shown little specialist knowledge of 
weather forecasting systems. Insufficent detail is given of the types of data collected by weather 
stations, or how this is processed by mathematical models.  Little appreciation of the computing 
requirements, such as parallel processing or the use of distributed systems.  Some confusion 
between scientific numerical models and fact-and-rule based expert systems.  




















          5 marks 


           7(a):   1 mark for the purpose of normalisation, to make a database more efficient to search through 
the use of key fields. 
1 mark for redundancy removed.   
1 mark for normalisation requiring atomic attributes.


           7(b):    2 marks for correct links in the entity-relationship diagram: 
  1:N link from Subject to Teacher.   
1:N link from Subject to Room.    
(No mark for link between Pupil and Subject, implying that each subject is studied by 
only one pupil.) 


Sample D           6 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for eliminating data inconsistency.
1 mark for no repeating values within a field.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  An intermediate table could be 
used, such as Registration, but the links should be reversed:  1:N from Pupil to  
Registration, and 1:N from Subject to registration.) 


Sample E           4 marks 
Response 


7(a):   1 mark for eliminating data inconsistency.
1 mark for removing dependencies on non-key fields.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  Link to the intermediate table  
implies that each subject is studied by only one pupil.) 


Question 7        max 7 marks 


Sample A             3 marks 
Response 


3 marks awarded at the top of band 1.  The candidate has shown little specialist knowledge of
weather forecasting systems. Insufficent detail is given of the types of data collected by weather
stations, or how this is processed by mathematical models.  Little appreciation of the computing 
requirements, such as parallel processing or the use of distributed systems.  Some confusion 
between scientific numerical models and fact-and-rule based expert systems.


Sample B             2 marks 
Response 


2 marks awarded in band 1. Very limited knowledge of weather forecasting systems.  Problems 
mentioned are not directly related to computerised mathematical modelling, or running large 
software applications as parallel processing or distributed systems. Comments on the cost of 
electricity, the need for a building, or the requirement for maintenance, could refer to any computer 
system.  
























3 marks 


3 marks awarded at the top of band 1.  The candidate has shown limited specialist knowledge of 
weather forecasting systems. Insufficent detail is given of the types of data collected by weather 
stations, or how this is processed by mathematical models.  Some irrelevant discussion of big data 
applications and data mining.  However, reponse includes appropriate description of parallel 
processing.  Some confusion between scientific numerical models and fact-and-rule based expert 
systems.  


Question 12 max 10 marks




















Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 


         2 marks 


1 mark for decrementing a loop counter, held at address 21, to produce a correct number of 
              columns.     
              1 mark for inner loop to produce columns. 
              (No marks for output of characters, nor for a working solution.  


No marks for a loop to produce rows, as the two loops were not correctly nested.)              


Sample B          1 mark
Response 


1 mark for use of a counter 1B and decrementing with DEC 1C to produce a correct number of
rows. 
(No further marks awarded, as no valid output produced, and loops are not in the correct 
positions.)   


Sample C          2 marks 
Response 


1 mark for decrementing a loop counter, held in address 1B, to produce a correct number of
columns.    
1 mark for inner loop to produce rows.
(No further marks awarded, as valid output not produced, and outer loop would not operate  
correctly.)    


Sample D          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.              


Sample E          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


Sample A           7 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.
1 mark for correct explanation of third normal form, with all redundancy removed.


7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 





















(A500U20-1)


4


4. Discuss the advantages and disadvantages of a voice input interface on a hand held device.
 [6]


5. (a) Describe the importance and use of the TCP/IP and FTP protocols. [4]


 (b) Describe the process of handshaking between two devices. [4]


6. (a) Convert the hexadecimal numbers 916 and C16 into two 8 bit binary numbers. Using binary 
addition, calculate the binary number that would result from adding them. [3]


  You must show all of your working.


 (b)	 Convert	the	hexadecimal	numbers	−716 and B16 into two 8 bit binary numbers, using two’s 
complementation. Using binary addition, calculate the binary number that would result 
from adding them. [4]


  You must show all of your working.


 (c) In a certain computer system, real numbers are stored in floating point form using 16 bits 
as shown below.
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Mantissa
12 bits in two’s complement form. The binary 
point in the mantissa is immediately after the 
left bit.


Exponent
4 bits in two’s complement form


  Clearly showing your working, convert 45.7510 into this format. [3]


 (d) In a different computer system, real numbers are stored in floating point form, an 8 bit 
signed mantissa and a 4 bit signed exponent.


  Clearly showing your working, calculate the decimal value of 0.1001011 01012 [3]


7. (a) Explain what is meant by database normalisation. [4]


 (b) A school’s pupils have lessons in various subjects with each pupil studying more than one 
subject. A subject can be taught in different rooms and by different teachers.


  Draw an Entity Relationship Diagram to represent this scenario. [3]





























Eduqas A-level Computer Science Component 2


Question 2       max 6 marks                        


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


Sample A           7 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.
1 mark for correct explanation of third normal form, with all redundancy removed.


7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 


6 marks 





































2 marks 


2 marks awarded in band 1.  The candidate has shown little knowledge of weather forecasting 
systems. Insufficent detail is given of the types of data collected by weather stations, or how this is 
processed by mathematical models.  Much of the response is an irrelevant discussion of big data 
applications and data mining.   


Question 12 max 10 marks
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2. A certain computer has an 8 bit accumulator with the following data stored in memory.


• Memory location 1A holds the character “*”
• Memory location 1B holds the number 510
• Memory location 1C holds the number 110
• Memory location 1D holds a new line character
• Memory locations 20 to 2F are available as variable storage.


The computer’s assembly language instruction set contains the following commands:


© WJEC CBAC Ltd.


Assembly Language Command Description


LDA X Load the accumulator with the contents of memory location X


JGT LABEL Jump to LABEL if the contents of the accumulator are greater 
than zero


ADD X Add the contents of memory location X to the accumulator


STA X Copy the contents of the accumulator to memory location X


JGE LABEL Jump to LABEL if the contents of the accumulator are greater 
than or equal to zero


OUT X Output the content of register X


DEC X Decrement the accumulator by the contents of memory 
location X


CLR Clear the contents of the accumulator


Using only the assembly language commands shown above, write a program to produce the 
pattern shown below. [6]


*****
*****
*****
*****
*****


3. (a) Draw a diagram to identify the hardware and communication elements of a Von Neumann 
computer system and how they are connected. [3]


(b) Describe the characteristics and use of cache memory used by the central processing 
unit. [4]




















Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 


Sample A          2 marks 
Response  


1 mark for decrementing a loop counter, held at address 21, to produce a correct number of
columns.    
1 mark for inner loop to produce columns. 
(No marks for output of characters, nor for a working solution.
No marks for a loop to produce rows, as the two loops were not correctly nested.)              


Sample B          1 mark
Response 


1 mark for use of a counter 1B and decrementing with DEC 1C to produce a correct number of
rows. 
(No further marks awarded, as no valid output produced, and loops are not in the correct 
positions.)   


Sample C          2 marks 
Response 


1 mark for decrementing a loop counter, held in address 1B, to produce a correct number of
columns.    
1 mark for inner loop to produce rows.
(No further marks awarded, as valid output not produced, and outer loop would not operate  
correctly.)    


Sample D          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.              


Sample E          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


          3 marks 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 
















Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 


6 marks 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.              


Sample E          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


Sample A           7 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.
1 mark for correct explanation of third normal form, with all redundancy removed.


7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 












4 marks   


4 marks awarded at the bottom of band 2.  The candidate has shown some specialist knowledge of 
weather forecasting systems, identifying the types of data collected by weather stations, and how 
this is processed by mathematical models.  Little appreciation of the computing requirements, such 
as parallel processing or the use of distributed systems.  Some confusion between scientific 
numerical models and fact-and-rule based expert systems.  


Sample D             2 marks 
Response 


2 marks awarded in band 1.  The candidate has shown little knowledge of weather forecasting 
systems. Insufficent detail is given of the types of data collected by weather stations, or how this is 
processed by mathematical models.  Much of the response is an irrelevant discussion of big data 
applications and data mining.   


Sample E          3 marks 
Response 


3 marks awarded at the top of band 1.  The candidate has shown limited specialist knowledge of 
weather forecasting systems. Insufficent detail is given of the types of data collected by weather 
stations, or how this is processed by mathematical models.  Some irrelevant discussion of big data 
applications and data mining.  However, reponse includes appropriate description of parallel 
processing.  Some confusion between scientific numerical models and fact-and-rule based expert 
systems.  


Question 12 max 10 marks
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  Mark AO1 AO2 AO3 Total 


1biii SELECT * FROM Order WHERE 


customerNo = 27 ORDER BY 


handlingCost DESC 


 


Or 


 


SELECT orderNo, orderDate, 


handlingCost FROM Order WHERE 


customerNo = 27 ORDER BY 


handlingCost DESC 


 


1 mark for SELECT, 1 mark for ORDER BY with 
DESC 
 


 
 
 


2 


   
 
 


b 


2 


2 Example working solution  
  
 CLR 


 LDA 1B 
 STA 20 
ROW: LDA 1B 


 STA 21 


COL: OUT 1A 


 LDA 21 


 DEC 1C 


 STA 21 


 JGT COL 


 LDA 20 


 DEC 1C 


 STA 20 


 OUT 1D 


 JGT ROW 


 CLR 


 
Or any other working solution. 
 
Award one mark for each of the following: 


 Output newline character and star 


 Inner loop for printing stars 


 Correct number of columns 


 Outer loop for printing rows 


 Correct number of rows 


 Working solution 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 
1 
1 
1 
1 
1 


   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


b 
b 
b 
b 
b 
b 


6 
















Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 


Sample A          2 marks 
Response  


1 mark for decrementing a loop counter, held at address 21, to produce a correct number of
columns.    
1 mark for inner loop to produce columns. 
(No marks for output of characters, nor for a working solution.
No marks for a loop to produce rows, as the two loops were not correctly nested.)              


Sample B          1 mark
Response 


1 mark for use of a counter 1B and decrementing with DEC 1C to produce a correct number of
rows. 
(No further marks awarded, as no valid output produced, and loops are not in the correct 
positions.)   


Sample C          2 marks 
Response 


1 mark for decrementing a loop counter, held in address 1B, to produce a correct number of
columns.    
1 mark for inner loop to produce rows.
(No further marks awarded, as valid output not produced, and outer loop would not operate  
correctly.)    


Sample D          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.              


Sample E          6 marks 
Response 


A good answer, producing a correct output of 5 rows of 5 star characters.
Nested loops are used correctly in the program.      


Question 7         max 7 marks 


          7 marks 


           7(a):   1 mark for correct description of the purpose of normalisation, to make a database more 
efficient to search. 
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.    
1 mark for correct explanation of third normal form, with all redundancy removed.  


           7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.   
1:N link from Subject to Room.    


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 




















































Eduqas A-level Computer Science Component 2


Question 2       max 6 marks 
         2 marks 


1 mark for decrementing a loop counter, held in address 1B, to produce a correct number of
columns.    
1 mark for inner loop to produce rows.
(No further marks awarded, as valid output not produced, and outer loop would not operate 
correctly.)    


Question 7         max 7 marks 


Sample A           7 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for correct explanation of first normal form, with all data values atomic. 
1 mark for all data items being dependent on a primary key.
1 mark for correct explanation of third normal form, with all redundancy removed.


7(b):    3 marks for correct links in the entity-relationship diagram: 
N:N link between Pupil and Subject 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   


Sample B           3 marks 
Response 


7(a):   1 mark for correct explanation of third normal form, with all redundancy removed.
1 mark for correct explanation of second normal form, with all fields dependent on the whole 
of the key field. 
1 mark for correct explanation of first normal form for all data items being dependent on a 
primary key.


7(b):    No marks, as no valid entity-relationship links produced for the scenario described in the 
question. 












          4 marks 


     7(a):    1 mark for eliminating data inconsistency. 
1 mark for removing dependencies on non-key fields.   
1 mark for allowing only atomic values.   


           7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.    
(N:N link between Pupil and Subject not made correctly.  Link to the intermediate table  
implies that each subject is studied by only one pupil.) 


Question 7        max 7 marks 


Sample A             3 marks 
Response 


3 marks awarded at the top of band 1.  The candidate has shown little specialist knowledge of
weather forecasting systems. Insufficent detail is given of the types of data collected by weather
stations, or how this is processed by mathematical models.  Little appreciation of the computing 
requirements, such as parallel processing or the use of distributed systems.  Some confusion 
between scientific numerical models and fact-and-rule based expert systems.


Sample B             2 marks 
Response 


2 marks awarded in band 1. Very limited knowledge of weather forecasting systems.  Problems 
mentioned are not directly related to computerised mathematical modelling, or running large 
software applications as parallel processing or distributed systems. Comments on the cost of 
electricity, the need for a building, or the requirement for maintenance, could refer to any computer 
system.  




















Sample C           5 marks 
Response 


7(a):   1 mark for the purpose of normalisation, to make a database more efficient to search through 
the use of key fields.
1 mark for redundancy removed.
1 mark for normalisation requiring atomic attributes.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(No mark for link between Pupil and Subject, implying that each subject is studied by 
only one pupil.) 


Sample D           6 marks 
Response 


7(a):   1 mark for correct description of the purpose of normalisation, to make a database more
efficient to search.
1 mark for eliminating data inconsistency.
1 mark for no repeating values within a field.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  An intermediate table could be 
used, such as Registration, but the links should be reversed:  1:N from Pupil to  
Registration, and 1:N from Subject to registration.) 


Sample E           4 marks 
Response 


7(a):   1 mark for eliminating data inconsistency.
1 mark for removing dependencies on non-key fields.   
1 mark for allowing only atomic values.


7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.   
(N:N link between Pupil and Subject not made correctly.  Link to the intermediate table  
implies that each subject is studied by only one pupil.) 


Question 12        max 10 marks 


 2 marks  


2 marks awarded in band 1. Very limited knowledge of weather forecasting systems.  Problems 
mentioned are not directly related to computerised mathematical modelling, or running large 
software applications as parallel processing or distributed systems.  Comments on the cost of 
electricity, the need for a building, or the requirement for maintenance, could refer to any computer 
system.     
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8. (a) Explain how file fragmentation can occur on a secondary storage device and describe 
what occurs during defragmentation. [4]


 (b) Describe the terms master file and transaction file and give an example of how these files 
are used. [6]


9. (a) Describe what is meant by an indexed sequential file and give the main advantage of 
using an indexed sequential file compared with a standard sequential file. [3]


 (b) Describe direct (random) access files in terms of hashing algorithms, overflow areas and 
the need for files to be re-organised on occasions. [6]


10. Compare symmetric and asymmetric cryptography. [6]


11. A certain computer system would:
 • Round: 0.101100002 to 0.112 (to 2 bits after the binary point)
 • Truncate: 0.101100002 to 0.102 (to 2 bits after the binary point)


 (a) Convert the original, rounded and truncated values to denary. [3]


 (b) Calculate the absolute and relative error values for each approach. State which approach 
is the most accurate. [5]


12. Powerful computer systems are used in forecasting the weather.


 Explain why such systems are needed and any drawbacks of these systems. Your answer 
should also discuss how data is captured and processed. [10]


END OF PAPER
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  Mark AO1 AO2 AO3 Total 


12 Indicative content 


 Weather forecasts are made by collecting 
quantitative - numerical - data about the 
current state of the atmosphere 


 Data is captured by using a variety of 
sensors 


 In the case of weather models, data such as 
rain fall, temperature and wind speed are fed 
into a computer 


 Data is transmitted and collected centrally 
from thousands of sensors 


 This data is then put into a mathematical 
model 


 Predictions are made based on current 
conditions 


 A series of calculations is performed on the 
raw data on it to determine how it will 
change over time 


 Normally, mathematical modelling is done by 
powerful computers, which can carry out 
many calculations per second 


 The computer uses equations produced from 
the scientific understanding of atmospheric 
processes 


  b  10 


  Such as fluid dynamics and thermodynamic 
equations 


 The more sophisticated and up-to-date your 
model is, the more accurate your forecast 
should be 


 Parallel processing is generally used for 
complex calculations in mathematical 
weather models 


 Distributed processing enables many 
computers to share the load  


 Collaboration across countries 


 Weather predictions are not always 100% 
accurate 


 Equipment is extremely expensive 


 Weather predictions cannot account for freak 
weather patterns 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


    


  


































          6 marks 


           7(a):   1 mark for correct description of the purpose of normalisation, to make a database more 
efficient to search. 
1 mark for eliminating data inconsistency. 
1 mark for no repeating values within a field.   
1 mark for allowing only atomic values.   


           7(b):    2 marks for correct links in the entity-relationship diagram: 
1:N link from Subject to Teacher.  
1:N link from Subject to Room.    
(N:N link between Pupil and Subject not made correctly.  An intermediate table could be 
used, such as Registration, but the links should be reversed:  1:N from Pupil to  
Registration, and 1:N from Subject to registration.) 


Question 7        max 7 marks 











