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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 567 2.1 1.4 5 42.4 98.3
2 575 6.3 2.8 10 63.2 99.7
3 572 3.1 1.5 6 52.3 99.1
4 566 2.2 1.6 9 24.2 98.1
5 558 3.7 1.9 6 61.6 96.7
6 574 3.4 1.4 6 57.4 99.5
7 544 2.8 1.9 7 39.8 94.3
8 570 1.1 1.1 6 18.5 98.8
9 567 5.8 2.5 10 57.5 98.3

10 568 5.6 2.6 8 69.9 98.4
11 562 2.9 1.6 7 41.9 97.4
12 567 2.4 1.8 9 26.8 98.3
13 565 4.4 2 11 39.8 97.9
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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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In part a) the candidate identified the use of an expert system as well as the feedback it gives 
(probability of the solution) and the querying of a user. The candidate correctly identified system 
availability and that it could be used by an expert as an aide memoire in part b). 




















 
 
The candidate correctly identified all 3 marks for a switch. For the router answer they 
gained the marks for knowing what it was used for and also for the use of a routing table. 
They were only able to gain 1 mark for multiplexor in knowing that it combines signals into 
one. 
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Q Answer Mark AO1 AO2 AO3 Total 


8. (a) 1 mark for each point, up to a maximum of 4 
marks: 


    4 


 • If records have a fixed length, the position of any 
record in the file can be calculated by multiplying 
the record length in bytes by the record 
sequence number.  (There is no fast way of 
locating a variable length record with a particular 
sequence number.) 


• A fast binary search can be used to locate a 
fixed length record in a sequential file.  


• Variable length records can only be found using 
a slower linear search method. 


• Fixed length records can be quickly updated in-
situ without affecting other records in the file. 
There should be empty space present in the 
record to allow for any increase in the size of the 
data (e.g. changing an address in a customer 
record). 


• If a variable length record is updated, the size of 
the record will change. The file will need to be 
rebuilt and the updated record inserted at the 
correct point in the sequence. 


4 1b    


       


(b) 1 mark for each point up to a maximum of 2.     2 
 • Variable length records are preferred when the 


records in a file are of very different lengths.  
• So as to avoid wasting memory / storage / disk 


space. 
• Variable length records are suitable for 


situations where no searching or updating is 
necessary e.g. transaction files which will be 
used later to update a master file. 


2 1b    


       
















Question 12 
 


 
 
In part a) the candidate knew two parts of an expert system but was unable to articulate the role of 
rules. In part b) the candidate identified that the expert system can hold more information and 
would help in investigation. 
















 
 
In part a) the candidate was able to determine that the start and end locations for fixed length 
records are easily determined. There was nothing creditworthy in part b)  





























Q4 
 


 
 
 
Candidate has correctly identified the three devices asked for and given their roles. With the 
switch and router they have also identified some of the extra functionality we asked for. 
 
Q8 
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Q Answer Mark AO1 AO2 AO3 Total 


4. 3 marks per network component 
 
Switch 
1 mark for each point, up to a maximum of 3 marks: 


    9 


 • A switch is used to connect computers in a local 
area network. 


• The switch is programmed / maintains a table with 
the IP addresses/machine addresses of connected 
devices, so can send data to the required device. 


• When a packet of data is received by the switch, it 
is checked to determine the destination address. 


3 1b    


       
 Router 


1 mark for each point, up to a maximum of 3 marks: 
• A router is used to forward data packets between 


networks.   
• Routers control traffic on wide area networks such 


as the Internet. 
• The router determines the destination of a data 


packet from the IP address in the packet protocol, 
then selects an appropriate route for onwards 
transmission.  


• Routers may hold information about current 
transmission speeds to adjacent nodes, so that the 
fastest path for onward transmission can be 
selected. 


3 1b    


       
 Multiplexor 


1 mark for each point, up to a maximum of 3 marks: 
• A multiplexor allows multiple messages to be 


combined, so that they can be sent over a data 
link simultaneously, then separated again at the 
end of the link.  


• Time division multiplexing allocates small time 
slices alternately for data from each of the input 
message streams. 


• Frequency division multiplexing sends the 
different messages simultaneously, but using 
different transmission frequencies. 


• On a mainframe (multi-user) computer, a 
multiplexor allows input to the system from 
different terminals, then routes system output to 
the correct terminal. 


• On a wide area network (e.g. Internet), 
multiplexing may be used to combine messages 
for transmission over the very fast high-capacity 
backbone of the network. 


3 1b    
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7. Describe the principles of high-level scheduling making reference to the three basic states of a 
process and the role of time-slicing and polling.  [7]


8. (a) Explain why searching and updating records may be carried out more quickly with fixed 
length records than with variable length records.  [4]


 (b) Describe a situation in which a programmer may choose to use variable length records in 
a program.    [2]


9. A forestry organisation uses a database to monitor and plan activities taking place. Two tables 
in the database are:


 FOREST_BLOCK


 BlockID Location Hectares Species YearPlanted
  108 Little Sutton 460 Sitka Spruce 1986
  112 Denham Bridge 780 Scots Pine 2002
  134 Gresham 590 Oak 1994 
  196 Little Sutton 275 Beech  2006


 ACTIVITY


 ActivityID ActivityDescription BlockID StartDate 
  6291 Felling 108 03 Mar 2019
  7821 Road construction  112 17 Aug 2019
  9215  Planting 108 09 Sep 2019
  9851 Drainage work 196 22 Oct 2019


 (a) Write an SQL command to list the Species and YearPlanted only for each 
  FOREST_BLOCK record. [2]


 (b) Write an SQL command to list the ActivityDescription and StartDate only for all activities 
taking place at the Location ‘Little Sutton’.  [3]


 An additional table is required to record the workers employed in the forest. The required fields, 
with examples of records, are shown below:


 WORKER


 WorkerID Surname Initial  TractorQualified
  6291 Hughes R  TRUE
  7821 Anderson W FALSE 
  9215 Moritz C TRUE 


 (c) Write an SQL command to create this table using suitable data types. [3]


 (d) Extra records are to be entered into the WORKER table as shown above:


   Michael Smith is allocated WorkerID 5221. He is not qualified to drive a tractor. 
   Gurvinder Singh is allocated WorkerID 8312. He is qualified to drive a tractor. 


  Write SQL commands to add these records to the table.  [2]




















Question 8 
 


 
 
 
In part a) the candidate is able to describe how a fixed length record is found but the rest of the 
answer is weak and not appropriate for A Level. In part b) the candidate is given credit for describing 
a more efficient use of memory, the example of surname is not a correct answer. 























































 
 
The candidate defines a switch correctly and identifies one of its functions as well as one of a 
multiplexor.  
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10. A canal boat rental company has a number of boatyards. Boats are allocated to a particular 
boatyard and must be returned to the boatyard where they were collected.


 A customer may make several bookings during the year for canal holidays, which may be for 
different boats at different boatyards.


 A booking is for a single boat only. A boat may appear on several bookings during the year.


 (a)  Draw an entity-relationship diagram in third-normal form to illustrate the scenario described 
above. [3]


 (b) Produce a design for the database, clearly indicating the fields which link the tables. [5]


11. Describe a range of conditions or events that would generate an interrupt and explain how they 
would be dealt with. Give examples to illustrate your answer.  [7]


12.  (a) Describe the main features of an effective expert system. [5]


 (b) An expert system is being developed to help A-level students choose careers and higher 
education courses. The expert system will be available to students in addition to face-to-
face interviews with a careers advisor. Discuss the advantages of this approach.  [4]


13. You work as a computer security consultant. The manager of a hotel has asked you to examine 
their computer system and advise them on processes that protect the security and integrity of 
data. 


 The hotel receives bookings via the Internet and stores data about guests and staff.


 Write a brief report, advising the manager on the steps you consider necessary to ensure the 
security of the hotel’s computer system. Explain why it is important to carry out these steps.


 [11]


END OF PAPER




















 
 
There was nothing creditworthy in part a) of the candidate’s response, they were unaware of the 
correct terminology or the component parts. In part b) the candidate identified that the system is 
available at any time of day and would be up-to-date. 
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Q Answer Mark AO1 AO2 AO3 Total 


12.(a) 1 mark for each valid point, up to a maximum of 5 
marks.  
Indicative content: 
• An expert system uses an inference engine, 


knowledge base of facts and rules for decision 
making. 


• Facts and rules should be produced by a 
specialist with relevant expertise, using the best 
available information. 


• The user is asked a series of questions.  
Subsequent questions may vary according to 
the answers given. 


• Question sequences should be designed so as 
to gather the necessary information needed for 
decision making for all valid sets of input values. 


• The user interface should be user-friendly, with 
adequate help and error trapping during data 
entry. 


• The system should generate results on screen 
or on paper in a format which is clearly 
understandable to the user.  


• The system should list its results in order of 
suitability, or indicate a relative value or score 
for each. 


• The system should explain its reasoning in 
reaching its decisions, so that the accuracy of 
the results can be evaluated.  


 


5 1b   9 


(b) 1 mark for each valid point, up to a maximum of 4 
marks.  
 
Indicative content: 
• The expert system allows more students to 


receive advice than is possible with interviews 
alone. 


• Students may investigate career/course options 
using the expert system as preparation before 
an interview, to make best use of interview time. 


• The expert system can be regularly updated with 
the latest career/course information. 


• Students may feel more comfortable using an 
expert system rather than consulting a careers 
advisor in person, e.g. if they were very 
uncertain about choice of career and didn't feel 
ready to discuss this yet.  


• The expert system can be made available at any 
time of the day, and from any location by 
internet. 


• Staff costs will be lower than if additional careers 
advisors are employed.  


4  2b   


       
















� I A- fJlt-4 rr � � � ao we � "� (s,.,.fr>' 
�� \j WMM s�� S"�CL h i.».. 1' <;,� �


�� �re½ µJ � a_ �r 4 �� rpcJ..�/�


� tw_ � tf\_ �;, �� � A. Co(- , �""'
�/).,)\�¼.. �� Ye-totJ.A, - � r i()� ,wJ. 


vi�� 












Turn over.


A
5


0
0


U
2


0
1


0
3


(A500U20-1)


3


© WJEC CBAC Ltd.


Mantissa
10 bits in two’s complement form. 
The binary point in the mantissa is 
immediately after the leftmost bit.


Exponent
6 bits in two’s complement form.


 (i) It is not possible to store 139.610 with complete accuracy. Find the most accurate 
representation possible for 139.610 using this floating point representation. [3]


 (ii) Calculate the absolute and relative errors in denary for this floating point 
representation of 139.610. [3]


 (b) (i) In a certain computer, integers are stored using two’s complement representation 
and eight binary digits. The leftmost bit is set to zero for a positive integer.


  Showing all your working, demonstrate that 1810 is the result of the binary addition 
of –1910 and 3710.


  Give your result in binary format in 8 bits.  [3]


 (ii) The result obtained in part (i) is to be multiplied by 4. Show how this can be done 
by using a binary shift operation.  [1]


3. Describe the main features of the following modes of operation and identify applications that 
would be suitable for each one.


 •    Batch processing
 •    Real time transaction processing   [6]


4. Describe the functions of the following components in a network:
 •    Switch
 •    Router
 •    Multiplexor [9]


2. (a) A certain computer uses a floating point representation:




















 
 
Candidate correctly identified all 4 points for part a). In part b) they identified the "wasting 
space" point from the mark scheme. 
 
Q4 
 











