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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 645 3 1.4 6 49.9 99.4
2 624 1.9 1.3 4 47.9 96.2
3 608 4 1.8 6 67.5 93.7
4 622 3.3 2.2 8 41.6 95.8
5 620 3.3 1.9 6 55.5 95.5
6 537 0.8 1 4 19.3 82.7
7 617 2.6 1.5 6 43.1 95.1
8 556 2 2.4 6 33.7 85.7
9 640 4.4 1.8 8 55.4 98.6

10 587 3.7 2.3 7 53.2 90.5
11 620 3.5 2.5 9 38.6 95.5
12 596 1.7 1.3 6 29.1 91.8
13 617 4.2 2.2 9 47.2 95.1
14 628 1.8 1.2 6 30.3 96.8
15 621 3.2 1.8 9 35.4 95.7

If you are accessing this 
document in a web 
browser and are only 
able to see this single 
page, please download 
the document and re-
open it in Adobe Reader 
in order to fully access 
the exemplar material.
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Question  Mark AO1 AO2 AO3 Total 


5.  
(a) 


 
1 mark for description, 1 mark for 
example 
 
Description 
sign and magnitude, has a sign bit (e.g. 0 
positive, 1 negative) followed by the 
unsigned number value.  
Example 
e.g. 1000 0011 = -3 
 
1 mark for description, 1 mark for 
example 
 
Description 
two's complement format for a negative 
number comprises the negative value of 
the most significant bit followed by the 
positive value of all other bits as necessary 
to achieve the required negative number 
 
Example: 
e.g.1111 1101 = -3 
 


 
4 


 
1b 


  6 


(b) 1 mark for fixed point value, 1 mark for 
conversion 
 
mantissa 0.1 1001 0101 exponent 26 
giving fixed point value 0110010.101 
base-10 value =50.625 
 


2  2b   












2



Sticky Note

The response for part (a) is correct but it is very basic for this level. It does not include any values or describe the format of a twos complement negative number in any detail. The response was awarded 2 marks for the examples. For part (b) the conversion to the fixed point value, as required for the first mark is incorrect resulting in the wrong base 10 number and zero marks. Total for Example 1 = 2 marks 












2



Sticky Note

For part (a) the description of the sign and magnitude format is reasonable, and it is supported by a correct example - 2 marks. The description provided for the twos complement format lacks detail and was awarded zero marks. For part (b) the conversion to the fixed point value, as required for the first mark is incorrect resulting in the wrong base 10 number and zero marks. Total for Example 2 = 2 marks 
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Sticky Note

For part(a) the response includes two correct and clear examples which have been used to illustrate the descriptions of the two formats. A well-structured response that was awarded all 4 marks. For part(b) the response includes the correct fixed point value and the correct base 10 number and was awarded both marks. Total for Example 3 = 6 marks 
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 The assembly language used by the microprocessor has an instruction set, which includes the 
following commands:


Assembly Language Command Description


IN Input a weight to the accumulator


OUT X  Output a numeric value X 


ADD Y Add the numeric value in location Y to the 
accumulator, leaving the result in the accumulator


SUB Y Subtract the numeric value in location Y from the 
accumulator, leaving the result in the accumulator


JNG LABEL Jump to LABEL if the contents of the 
accumulator are less than zero


JMP LABEL Jump unconditionally to LABEL


 Using the algorithm and instruction set, write a program in assembly language to control the 
weighing system. [6]


4. Giving an example for each, explain what is meant by batch processing and real time 
transaction processing.  [8]


5. (a) Giving an example for each, describe the format of sign and magnitude and two’s 
complement when representing negative binary integers. [4]


 (b) A certain computer uses this floating point representation:


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.


  Find the base-10 (denary) number represented by the floating point value:


                0110010101  000110                 [2]


6. Describe the process and effects of carrying out arithmetic shifts on a two’s complement 
negative binary number. [4]
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Question  Mark AO1 AO2 AO3 Total 


7. Award 1 mark for each point and 1 mark 
per expansion, up to a maximum of 
6 marks: 
 


• Many storage locations in the 
sequential access file will be left empty, 
(1) The direct access file takes up only 
one tenth / much less of the storage 
space (1) 


• Accessing a record in the direct access 
file will usually be quicker (1) as it will 
not be necessary to search from the 
start of the file (1) 


• In the sequential access file collisions 
cannot occur / Every record has its own 
unique storage location. (1) Collisions 
can occur in the direct access file if 
identification codes generate the same 
hash values. (1) 


• Collisions will have to be handled by 
separate overflow area (or progressive 
overflow). (1) This will reduce the speed 
advantage of using direct access (1) 


• If the number of products is increased, 
the direct access file may need to be 
reorganised with more memory 
locations and a new hash function. (1). 
The sequential access file allows for an 
increase in the number of products 
without reorganisation. (1) 


 


6  2b  6 


8. 1 mark for the name of each state and 
1 mark for each description;  
 


• Ready – The process is loaded into the 
main memory and waits to be allocated 
CPU time for its execution. Processes 
that are ready for execution by the CPU 
are maintained in a queue for ready 
processes. 


• Run – The process is chosen by CPU 
for execution and the instructions within 
the process are executed by any one of 
the available CPU cores. 


• Blocked or waiting – Whenever the 
process requests access to I/O it enters 
the blocked or wait state. The process 
continues to wait in the main memory. 
Once the I/O operation is completed the 
process goes to the ready state. 


 


6 1b   6 












0



Sticky Note

The question was expected to be accessible with three of the available marks allocated for the correct identification of the process states. In this example the process states have not been correctly identified and the accompanying descriptions, which refer to tasks, do not provide adequate or accurate detail. Total for Example 1 = 0 marks 
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Sticky Note

This is an example where the reference to 'a multi-tasking computer' in the question has become the focus of the response. Many similar responses were seen. The basic states of a process are not mentioned, and the response was awarded zero marks. Total for Example 2 = 0 marks 
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Sticky Note

The running state has been correctly identified and described in adequate detail for the award of both marks. The descriptions of the process states identified as 'idle' and 'halted' demonstrate a lack of understanding of the topic and both were awarded zero marks. Total for Example 3 = 2 marks 
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7. The owner of a shop requires a program to store stock records. Each stock item has a 
 three-digit identification code in the range 000 to 999. The number of different stock items 


held by the shop is currently 95.


 A programmer considers two different methods of storing the stock records:


 • A direct access file with 100 storage locations. The location for each item is calculated 
using the hash function: identificationCode MOD 100.


 • A sequential access file with 1000 storage locations. The stock record is stored at the 
location corresponding to its identification code, so product 715 will be stored at


  location 715.


 Explain the advantages and disadvantages of these two methods. [6]


8. Describe the three basic states of a process in a multi-tasking computer.  [6]


9. Improved worker safety is a benefit of automation.


 (a) Describe two other benefits and two drawbacks of automating a manufacturing 
process. [4]


 (b) Explain, giving an example of each type of system, the main purpose of:


 • a safety related control system


 • a safety critical control system.  
 [4]
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Question  Mark AO1 AO2 AO3 Total 


10.  
(a) 


 
SELECT Description, Price FROM Product 
 1 mark 
WHERE Price <300.00; 1 mark 
 


 
2 


   
3b 


7 


(b) SELECT Customer, OrderDate  
FROM Order WHERE ProductID= 
 
(SELECT ProductID FROM Product  
WHERE Description=’Cooker’) ; 
 
1 mark for SELECT … FROM Order 
1 mark for (SELECT … FROM Product 
1 mark for WHERE Description = ‘Cooker’) 
 
Accept but not expect solution using JOIN 
SELECT Customer, OrderDate FROM 
 1 mark 
(ORDER JOIN Product ON ProductID) 
 1 mark 
WHERE Description=’Cooker’ ;  1 mark 
 


3   3b  


(c) INSERT INTO Product VALUES 1 mark  
(288,‘Refrigerator’,’Coolstore 
2000’,150.60); 1 mark  
 
Accept inclusion of field names 
 
Note: SQL requires single quotes around 
text fields. Numeric fields should not be 
enclosed in quotes.  
 


2   3b  
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Sticky Note

(a) The select command for part (a) is written correctly to include the specified fields and and to use the required search condition. The response therefore gains both the available marks.(b) The command selects the required fields from the two tables and therefore the response gains the first two marks. The third mark would not be awarded as the search condition text should be in single quotes as indicated in the mark scheme. Errors in the use of single quotes would only be penalised once in the question.(c) Insert command and data both correct. Therefore the response gains both marksTotal for Example 1 = 6 marks
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Sticky Note

(a) As above, the select command for part (a) is written correctly to include the specified fields and to use the required search condition. The response therefore gains both the available marks.(b) The command selects the required fields from the ORDER table and therefore the response gains the first mark. The select mark for the PRODUCT table would be awarded as the response is in accord with the second mark point in the mark scheme, but the search condition required for the third mark is not correct.(c) Insert command not used and no single quotes in data as required. Therefore the response gains zero marksTotal for Example 2 = 4 marks
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Sticky Note

(a) As above, the select command for part (a) is written correctly to include the specified fields and to use the required search condition. The response therefore gains both the available marks.(b) The command selects the required fields from the two tables, includes the correct search condition and therefore the gains three marks. The use of double quotes was not penalised.(c) The Insert command without reference to values is not correct, but the mark scheme includes a mark for the correct data and does not penalise the addition of field names.Total for Example 3 = 6 marks
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10. A kitchen equipment shop uses a database to record information about products and orders. 
Two tables with example records are shown:


 Product


 ProductID Description Model Price
 108 Cooker Ultrachef 342.80
 112 Dishwasher Speedclean 291.50
 134 Freezer IceKing 188.80
 196 Cooker MasterKitchen 405.60


 Order


 OrderID Customer ProductID OrderDate Delivered
 6291 R. Kelling 108 23 Mar 2020 True
 7821 G. Hambleton 112 07 Apr 2020 False
 9215 P. Yang 108 19 May 2020 False
 9851 S. West 196 22 May 2020 True


 (a) Write an SQL command to list only the description and price for each Product record 
where the price is less than 300. [2]


 (b) Write an SQL command to list the customer and order date for all orders with a product 
description ‘Cooker’.  [3]


 (c) Write an SQL command to add the following record to the Product table:


  A refrigerator with the model name ‘Coolstore 2000’. This has been allocated Product ID 
288 and has a price of 150.60. [2]


11. A large company has many departments, each of which has different responsibilities. When a 
major project is carried out, employees from the departments need to work together.


 (a) The company currently uses a single flat file to store all details of the projects. They 
have discovered that the data structure has several shortcomings.


  Describe two disadvantages for the company of using a flat file to store its data. [4]


 (b) The company has decided to develop a relational database to store details of the 
projects. Each project will have a title and a project budget. Project teams will be made 
up of employees from various departments. Each time an employee joins the company 
they will be allocated to the department that matches their skills. An employee may be a 
member of more than one project team.  


  Design a database system in third normal form for this situation. [5]
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