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A Level Computer Science Component 2 ‐ A500U20‐1

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 656 5.6 2.3 8 69.9 98.8

2 650 1 1.1 4 25.3 97.9

3 658 6.1 3.5 11 55.7 99.1

4 620 2.8 2.1 6 46.3 93.4

5 651 4.3 2.8 11 39.4 98

6 657 2.2 1.5 4 55.3 99

7 643 4.4 2.9 8 54.6 96.8

8 660 6.7 2.6 9 74 99.4

9 639 1.4 1.1 5 28.9 96.2

10 648 3.2 2.8 10 32.2 97.6

11 657 7.5 3.2 16 47.1 99

12 646 2.5 2.3 8 31.8 97.3
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A500U20‐1

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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Sticky Note

Response:  Not Initialised loop counter mark: 0  Not Initialised Num1 and Num2 mark: 0  No label for start of the loop mark: 0  Incorrect repeat of the loop mark: 0  Loop would not repeat 8 times mark: 0  Incorrect calculation of Num1+Num2 mark: 0  Incorrect updating of Num1 and Num2 mark: 0  No valid final output mark: 0 Question total: 0 / 8 












Sticky Note

(a) Correct identification of ApplicantName and InspectorName as being repeated unnecessarily, so the data is not in third normal form. mark: 2 







Sticky Note

(b)(i) Four suitably named entities. mark: 1 One correctly displayed 1:n relationship: applicant-application. mark: 1 



Sticky Note

(ii) Four primary key fields have been identified by underlining. mark: 2 Three correct foreign keys were identified. mark: 3 Question total: 9 / 11 












 


© WJEC CBAC Ltd. 
4 


  Mark AO1 AO2 AO3 Total 


6(a) 1 mark for the concept that weather forecasts must be 
produced quickly, otherwise there will be insufficient 
advance warning of weather events.  5 hours is too 
long a delay between obtaining weather station data 
and issuing a forecast. 


 
 
 
 


1 


 
 
 
 


 


 
 
 
 


2b 
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6(b) Using Amdahl's Law: 


   Tp = Ts  ( L + P/N )                                               1 mark 


where Tp is parallel processing time, Ts is time using a  
single processor system, L is fraction of the processing 
which must be linear, P is fraction which can be run in 
parallel, and N is the number of processors.  


Therefore: 


Tp = 5 (0.2 + 0.8/12 )                                       1 mark 


Tp = 1.33 hours   =  1 hour 20 minutes         1 mark 


Alternative solution not using a formula: 


1 mark for: 


Total time to run on one processor:    5 hours 
Linear program time is 20%:                  1 hour 


1 mark for: 


Remaining 4 hours of processing can be shared 
between 12 processors, so each will carry out 20 
minutes of processing. 


1 mark for: 


The processors run in parallel, so the total time for the 
run of the model is:  1 hour 20 minutes   


 


3  2b   












Sticky Note

Response - marks awarded for:  Initialising loop counter (T is used) mark: 1  Initialising Num1 and Num2 (R and S are used) mark: 1  Label for start of loop mark: 1  Repeating loop with JGZ T mark: 1  Loop repeats 8 times mark: 1  (incorrect calculation of Num1+Num2) mark: 0 · Updating of Num1 and Num2 mark: 1 · Final output of Num2 value mark: 1 Question total: 7 / 8 












Sticky Note

(a) Not referred to producing the forecast sufficiently quickly for its predictions to be useful. mark: 0 



Sticky Note

(b) Linear and parallel processing times calculated correctly, giving the correct total processing time. mark: 3 Question total: 3 / 4 





















Sticky Note

(a) The candidate must specifically identify the fields ApplicantName and InspectorName as not dependent on the primary key field, leading to redundancy.mark: 0  



Sticky Note

(b)(i) Four suitably named entities: mark: 1 Two correctly displayed 1:n relationships: applicant-application and inspector-inspection. mark: 2 







Sticky Note

(ii) Four primary key fields have been identified by underlining. mark: 2 Two correct foreign keys ApplicantID and InspectorID were identified, although a third foreign key ApplicationID was missed. mark: 2 Question total: 7 / 11 
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  Mark AO1 AO2 AO3 Total 


2(a)  
1 mark for the concept that the bytes are subjected to 
left shifts during each time interval.   
1 mark: Least significant bits (at the right of the bytes) 
are replaced by zero bits. 
 


 
2 
 


  
2b 
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2(b) 1 mark for the concept that the bytes are subjected to 
right shifts during each time interval.   
1 mark: Least significant bits leaving the right of the 
byte are copied after shifting to the most significant bit 
positions at the left of the bytes. 
 


2  2b   


3(a)   1 mark for each reason. 
 
The database is not in third normal form as: 


 ApplicantName is dependent on ApplicantID, which 
is not the key field of APPLICATION / 
ApplicantName is duplicated 


 InspectorName is dependent on InspectorID, which 
is not the key field of INSPECTION / InspectorName 
is duplicated 


 


 
 
 


2 
 


 
 
 
 
 
 
 


 


 
 
 
 
 
 


2a 


 
 
 
 
 
 
 


10 


3(b) 
(i) 


 
1 mark for each of the three 1 : n relationships.   
1 mark for 4 suitable table names 


 


4  2b   


3(b) 
(ii) 


Tables should be similar to: 
 


APPLICANT (ApplicantID [P], ApplicantName, 
ApplicantPhone…) 


APPLICATION (ApplicationID [P], PropertyLocation, 
WorkDescription,     ApplicantID [F] …) 


INSPECTION (InspectionID [P], Date,  ApplicationID 
[F], InspectorID [F], Comments… ) 


INSPECTOR (InspectorID [P], InspectorName…) 
 
 


 


2 Mark for 4 primary keys clearly identified (1 mark for 
each 2 correct) 


1 mark for each of 3 foreign keys clearly identified 


5  2b   
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5. Different protocols are used on a wide area network: 


 (a) Both IMAP and SMTP are used in the e-mail system. Explain the different tasks carried 
out by these protocols. [2]


 (b) Explain whether a FTP application should make use of TCP or UDP protocol to upload a 
web page to an Internet server. [3]


 (c) Explain whether a video streaming application should make use of TCP or UDP protocol.  
   [3]


 (d) Explain the role of DHCP protocol in relation to IP addresses. [3]


6. A weather forecasting system for Western Europe receives data from many weather stations 
and then uses complex mathematics to predict weather patterns. The total time necessary for a 
single processor computer to carry out a run of the meteorological model is 5 hours.


 (a) State why a single processor computer is inadequate for this weather forecasting 
system. [1]


 (b) Parallel processing is to be used instead. The forecast region is divided into 12 areas, with 
a separate processor handling calculations for each area. 


© WJEC CBAC Ltd.


  80% of the total processing can be run in parallel, whilst the remaining 20% of the 
processing involves exchange of data which must be carried out linearly.  


  Calculate the time that the meteorological model would take to run with 12 processors.  
 [3]












Sticky Note

(a) Correctly stated that forecast would not be produced sufficiently quickly for its predictions to be of value. mark: 1 







Sticky Note

(b) An incorrect use of a formula, leading to an incorrect calculated result. mark: 0 Question total: 1 / 4 











































Sticky Note

(a) Not specified that the fields ApplicantName and InspectorName cause redundancy. mark: 0 



Sticky Note

(b)(i) The collection of entities shown in the diagram is not suitable: mark: 0 No correctly displayed 1:n relationships: mark: 0 



Sticky Note

(ii) Two tables have correct primary key fields identified. mark: 1 No correct foreign keys were identified. mark: 0 Question total: 1 / 11 












Sticky Note

Response - marks awarded for:  Initialising loop counter (T is used) mark: 1  Initialising Num1 and Num2 (R and S are used) mark: 1  Label for start of loop mark: 1  Repeating loop with JGZ T mark: 1  Loop repeats 8 times mark: 1  (incorrect calculation of Num1+Num2) mark: 0  Updating of Num1 and Num2 mark: 1  Final output of Num2 value mark: 1 Question total: 7 / 8 
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7. The Fibonacci sequence is a series of numbers where each is found by adding up the two 
numbers before it. Starting with 0 and 1, the sequence is: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34… 


 An algorithm to generate the tenth number in the Fibonacci sequence is:


 Num1 = 0
 Num2 = 1
 LOOP for 1 to 8
  NewNum = Num1 + Num2
  Num1 = Num2
  Num2 = NewNum
 END LOOP
 Output Num2


 A computer has a processor with four registers: R, S, T and U. 
 The assembly language has an instruction set which includes the commands:


Assembly Language Command Description


LOD R, X Load register R with the numerical value X


MOV R, S Copy the contents of register R to register S


ADD R, S Add the contents of register R to register S, 
leaving the result in register R


INC R Add 1 to the contents of register R


DEC R Subtract 1 from the contents of register R


JGZ R, LABEL Jump to LABEL if the contents of register R are 
greater than zero


JZE R, LABEL Jump to LABEL if the contents of register R are 
equal to zero


OUT R Output the contents of register R


 Using assembly language commands and the algorithm above, write a program to calculate the 
tenth number in the Fibonacci sequence. [8]





















 


© WJEC CBAC Ltd. 
5 


  Mark AO1 AO2 AO3 Total 


7 Indicative Content 
 
register R is the loop counter 
register S holds Num1 
register T holds Num2 
register U holds NewNum 
 
LOD R, 8                  initialise loop counter 
LOD S, 0                  initialise Num1  
LOD T, 1                  initialise Num2  


LOOP:   MOV S , U               Set NewNum = Num1 
              ADD U, T                 Add Num2 to NewNum 
              MOV T, S                 Num1 = Num2 
              MOV U,T                 Num2 = NewNum 


DEC R                       Decrement loop counter 
JGZ R, LOOP            jump if counter not yet zero 
OUT T                       Output final result 


 
1 mark for initialising loop counter  
1 mark for initialising Num1 and Num2 
 
1 mark for: label marking the start of the loop 
1 mark for: producing a loop with a jump command 
1 mark for: loop repeats exactly 8 times 
 
1 mark for setting NewNum = Num1 + Num2 
1 mark for updating Num1 and Num2 
1 mark for output of Num2 value  
 


8   3b 
 


8 


8(a) 
(i) 


 
1 mark for fixed point binary representation: 
            138.375 =    1000 1010 . 011 
 
1 mark for floating point representation: 
           0.1000 1010 011 x 28 
giving: 
 
 
 


 
2 
 
 


  
2b 
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8(a) 
(ii) 


0.101 1000 x 27 =   1011 000.0   =    88 
 
              
1 mark for 27 / exponent = 7 
1 mark for 0.5 +  + 0.125 + 0.0625 = 0.6875 
1 mark for 88                                             
 


3  2b   


0100 0101 0011 0000 0000 1000 
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3. Owners requiring major work to be done on their properties have to make an application and 
comply with building regulations. Work is inspected at intervals until completed satisfactorily. A 
database with two tables is used to monitor building inspections. Example records are shown 
below:


 APPLICATION


ApplicationID PropertyLocation WorkDescription ApplicantID ApplicantName  


738 27 High Street Loft conversion 678 J. Edwards


791 Rose Cottage Kitchen extension 123 A. Munna


839 6 Station Road Garage construction 678 J. Edwards


 INSPECTION


InspectionID Date ApplicationID InspectorID InspectorName Comments


1031 12 July 18 738 P62 W. Green Inspect again 
in August


1052 16 Aug 18 738 P42 R. Liu Completed 
satisfactorily 


1066 19 Aug 18 791 P62 W. Green Plumbing 
defective 


 The database is not currently in third normal form.


 (a) Explain why the database is not in third normal form.  [2]


 (b) The database is to be restructured into third normal form.


 (i) Draw an entity-relationship diagram for the revised database structure.  [4]


 (ii) Design a database for this situation. [5]


4. Describe the most suitable mode of operation for the following applications: [6]


 • Gas billing
 • Traffic Lights
 • Theatre Booking












Sticky Note

(a) Not referred to producing the forecast sufficiently quickly for its predictions to be useful. mark: 0 







Sticky Note

(b) An incorrect use of a formula, leading to an incorrect calculated result. mark: 0 Question total: 0 / 4 











