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3  

 
[4] 

  

 

the operand is the address of the 
address of the value to be used 

 

the operand is the address of the value 
to be used 

 

the operand is the offset from the 
current address where the value to be 
used is stored 

 

the operand plus contents of index 
register is the address of the value to 
be used 

 

the operand is the value to be used 
 

 

direct 

 

immediate 

 

indexed 

 

indirect 

 

relative 

QUESTION 1.
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 (c) ((A is  NOT  1  AND  B is 1)  OR  (B is  NOT 1  OR  C is 1))   AND  C is  NOT  1 
   < – – – – –  1 mark – – – – –  > < – – – – –  1 mark – – – – –   > < – – – – –1 mark – – – – – > 
 
   NOTE:  all brackets may not be shown – but check answer still correct 
 
   Alternatives include: 
 
   ((NOT A  AND  B)  OR  (NOT B  OR C))  AND  NOT C 
 
   (A . B  + ( B + C)) . C 
 
   NOTE:  expressions may be reversed but still OK 
 
   (e.g. NOT C  AND  ((NOT A  AND  B)  OR  (NOT B  OR  C))  
 
    NOT C  AND  ((NOT B  OR  C)  OR  (NOT A  AND  B)) and so on) [3] 

 
 
7 (a) (i)  

Accumulator: 0 1 1 1 0 1 0 1 

    [1] 
 
  (ii)  

Accumulator: 0 1 1 0 1 0 0 1 

    [1] 
 
   explanation 

 

• content of 124 is 0 1 1 1 1 1 1 1  

• this is equivalent to 127 

• contents of 127 are 0 1 1 0 1 0 0 1 [2] 
 
  (iii)  
 

Accumulator: 0 1 0 0 0 0 0 1 

    [1] 
 
   explanation 
 

• index register value = 6 

• 120 + 6 = 126 

• contents of 126 placed in the accumulator [2] 
 
  

QUESTION 2.
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 (b) 1 mark for each correct value in the table. 
 

  

Accumulator Memory address 

320 321 322 323

 49 36 0 0 

36     

37     

    37 

49     

50     

   50  

 
    [6] 



Page 9 Mark Scheme Syllabus Paper 

 Cambridge International AS/A Level – May/June 2016 9608 11 
 

© Cambridge International Examinations 2016 

  (iv) One mark per statement. Several statements may be on the same line.  [4] 
 
SELECT STUDENT.LastName 

FROM STUDENT, CLASS-GROUP 

WHERE ClassID = "CS1" // WHERE (ClassID = "CS1") 

AND CLASS-GROUP.StudentID = STUDENT.StudentID; 

 
 

   One mark per statement. Several statements may be on the same line. 
 

SELECT STUDENT.LastName 

FROM STUDENT INNER JOIN CLASS-GROUP 

ON CLASS-GROUP.StudentID = STUDENT.StudentID 

WHERE ClassID = "CS1" // WHERE (ClassID = "CS1"); 

       
 
 
9 (a) (i) One mark for the contents of the accumulator and one mark for the reason. [2] 
 
 

Accumulator contents: 0100 0101 
 
Reason: 
 
Address is 60 
Contents of the index register is 8 
And 60 + 8 = 68 in denary gives the address 
The contents of which is 0100 0101 in binary. 

 
 
  (ii) 0000 0111 [1] 
 
 
  

QUESTION 3.
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 (b) 

Instruction 
address 

Working 
space 

 
ACC 

Memory address 
IX  

 
OUTPUT 

100 101 102 103  

   20 100 1 0 1  

50 20       

51 21       

52     21   

53 100       

54 120       

55        

56        

57        

59      2  

60 20       

61 120       

62       'x' 

63         

 
One mark for each shaded block. [7] 
 

• Contents of the Accumulator in first 2 lines (instruction addresses 50 and 51) 

• Updating address 103 (instruction 52) 

• Loading the Accumulator and addition (instructions 53 and 54) 

• Not executing instruction 58 

• Incrementing the index register (instruction 59) 

• Loading the Accumulator and addition (instructions 60 and 61) 

• Correct output of 'x' (instruction 62) 
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4 (a) 11001110  [1] 
 
 
 (b)     [7] 
 

Instruction 
Working 
space 

ACC 
Memory address 

IX OUTPUT 
90 91 92 93 

  2 90 55 34 2  

20 55     

21 54     

22 54    

23    3  

24 34     

25 33     

26     

27     

28     

31 67     

32   67  

33    'C' 

34         

 
 

One mark each for: 
 

• Instruction 20  

• Instructions 21 and 22 

• Instruction 23 

• Instructions 24 and 25 

• Not executing instructions 29 and 30 

• Instructions 31 and 32 

• Correct output 
 
 
  

QUESTION 4.
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 (c) (i) • Hackers can still access the data (and corrupt it, change it or delete it) 
• Encryption simply makes data incomprehensible (without decryption key / algorithm) 
  [2] 

 
  (ii) Any two from: 
 

• This is an explanation of data verification (not validation) 
• Data validation ensures that data is reasonable / sensible / within a given criteria 
• Original data may have been entered correctly but is not reasonable (e.g. age of 

210) [2] 
 
  (iii) • A password does not prevent unauthorised access, it makes it more difficult 

• Password can be guessed (if weak) // Password can be stolen // A relevant example 
of misappropriation of password [2] 

 
 
8 (a) (i) 

Accumulator: 1 0 0 1 0 1 1 1 
    [1] 
 
  (ii) One mark for answer and two marks for explanation 

 
Accumulator: 1 1 0 0 0 0 1 0 

 
• Index Register contains 1001 = 9 
• 800 + 9 = 809 [3] 

 
 
 (b) (i) ONE mark for each correct row. 
 

ACC 
Memory address 

OUTPUT 
800 801 802 803 

 40 50 0 90  

40      

90   90   

90   90   

     Z 

      

    [4] 
 
  (ii) 107 [1] 
 
 
  

QUESTION 5.
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 (c) (i) Any two from: 
 

• Only 128 / 256 characters can be represented 
• Uses values 0 to 127 (or 255 if extended form) / one byte 
• Many characters used in other languages cannot be represented  
• In extended ASCII the characters from 128 to 255 may be coded differently in 

different systems [2] 
 
  (ii) Any two from: 
 

• Uses 16, 24 or 32 bits / two, three or four bytes 
• Unicode is designed to be a superset of ASCII 
• Designed so that most characters (in other languages) can be represented 

[2] 
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5  (a)  (i) 
 

0 1 1 1 0 0 1 1 
[1] 

 
 
  (ii)  ONE mark for Accumulator contents, ONE mark for the explanation. 
 

1 0 1 1 0 0 0 1 
 

• Index Register holds the value 4; 101 + 4 = 105 so load data from address 105 

[2] 
 
 
  (iii)  ONE mark for Accumulator contents, TWO marks for the explanation. 
 

0 1 0 0 1 0 1 1 
 

• Memory address 103 contains the value 107 
• So address 107 is the address from which to load the data [3] 

 
 
 (b)  ONE mark for each correct row. 
 

 Memory address 

ACC 810 811 812 813 
 28 41 0 0 

28     

29     

   29  

41     

70     

    70 

[6] 
  

QUESTION 6.
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Question Answer Marks 

4(a)(i) 500 1

4(a)(ii) 496 1

4(a)(iii) 502 1

4(a)(iv) 86 1

4(b)  
0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 

 
0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 1 

 
Both correct op codes 1
Operand 0001 0001 1 
Operand 0110 0001 1 

3

4(c) 256 1

4(d)(i) 07 C2 
 
07 1
C2 1

2

4(d)(ii) LDI 63 
 
LDI 1
63 1

2

QUESTION 7.
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Question Answer Marks 

5(a)(i) • Count the number of one bits in the first seven bit positions 1
• Add a  0 or 1 to bit position 0, to make the count of one bits an odd number 1

2

5(a)(ii) A = 1 
B = 1 

1

5(a)(iii) Two from: 
 
• A parity bit is worked out for each column 1
• The computer checks the parity of each bit position in parity byte //  the computer 

generates copy of the parity byte and compares 1
• If incorrect parity then there is an error in the data received // No parity error 

means no error in the data received 1
• The position of the incorrect bit can be determined 1

2

5(b)(i) 2

5(b)(ii) Three from: 
 
• Consider each row in sequence 1
• Identify any row with incorrect parity 1
• Repeat the process for each column in sequence 1
• Identify where a row and column with incorrect parity intersect 1

3
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Question Answer Marks 

6(a) 

 
One mark for each correct line from each left hand box to max three marks. 

3

6(b)(i) File compression software 1

6(b)(ii) Backup software 1

6(b)(iii) Disk repair software 1

6(b)(iv) Anti-virus software 1

The user selects the Save 
command to save their 
spreadsheet file 

The user selects the Print 
command to output their 
spreadsheet file 

The user closes the Spreadsheet 
program 
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Question Answer Marks 

7(a) Two from: 

• The user’s web browser is the client software 1
• The requested web page has program code / script embedded within it 1
• This code is interpreted by the web browser 1

2

7(b) Four from: 

• The browser parses the URL to obtain the Domain Name 1
• The browser software passes the Domain Name to the nearest Domain Name 

Server (DNS) 1
• The DNS stores a list of Domain Names and matching IP addresses 1
• The DNS Name Resolver looks for the Domain Name in its database 1
• If found the corresponding IP address is returned to the originator  1
• If not found the request is forwarded to another higher level DNS 1
• The original DNS adds the returned IP address to its cache 1
• The original DNS returns the IP address to the originator 1
• The browser uses the IP address to request the required web page from the web 

server  1
• The web server retrieves the page and delivers it to the originator 1
• The browser software interprets the script and displays the web page 1

Max 4

7(c)(i) Message1, Message2 1
x 1

2

7(c)(ii) 6 – 19 1

7(c)(iii) 11 1

7(c)(iv) Checks that the product code has not be left blank // presence check on product 
code 

1

7(c)(v) Two checks from: 
One mark for check and one mark for description 
 
• Range check 1
 Check the number entered is (say) between 1 and 100 1
 
• Format check 1
 Checks the product code is a particular format // Checks the number has digit 

characters only // by example 1
 
• Length check 1
 The number of items has exactly five characters 1
 
• Existence check  1
 To ensure the product code has been assigned  1

Max 4
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Question Answer Marks 

4(a)(i) Two from: 
• The hardware is unusable without an OS // hides complexity of hardware 

from user 1 
• Acts as an interface/ controls communications between user and hardware / 

hardware and software // or by example 1 
• Provides software platform / environment on which other programs can be 

run  1 

2

4(a)(ii) One mark for the name and one mark for description. 
Max two management tasks. 
 
• Provides the Human Computer Interface (HCI) 1 
Controls communications between user and hardware// or by example 1 
 
• Main memory management 1 
Memory protection to ensure that two programs do not try to use the same 
space // Use of virtual memory // Location of processes within the memory // By 
example 1 
 
• File / Secondary storage management 1 
Maintains directory structures // Provides file naming conventions // Controls 
access  1 
 
• Peripheral / hardware / device / Input-Output management 1 
Installation of appropriate driver software // Controls access to data being sent 
to/from hardware/peripherals // Controls access to hardware/peripherals // 
manages communication between devices. 1 
 
• Interrupt handling 1 
Identifies priorities of interrupts // Saves data on power outage // Loads 
appropriate Interrupt Service Routine (ISR) // By example 1 
 
• Security management 1 
Makes provision for recovery when data is lost // Provides usernames and 
passwords // Prevents unauthorised access // Ensures privacy of data 1 

Max 4

4(b)(i) File compression software 1

4(b)(ii) Backup software 1

4(b)(iii) Disk defragmenting software 1

4(b)(iv) Anti-virus software 1
  

Question Answer Marks 

5(a)(i) 351 1

5(a)(ii) 355 1

5(a)(iii) 22 1

QUESTION 8.
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Question Answer Marks 

5(a)(iv) 86 1

5(b)  Op code Operand 

0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 1 

 
0 0 0 1 0 1 0 1 0 0 0 0 0 1 1 1 

 
Both correct op codes 1 
Operand 0100 0011 1  
Operand 0000 0111 1  

3

5(c)(i) 14 5E 
 
14   1 
5E   1 

2

5(c)(ii) LDR #77 
 
LDR   1 
#77   1 

2
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Question Answer Marks

1(a)(i) 119 1

1(a)(ii) –120 1

1(a)(iii) 
 

1 1 1 0 1 1 1 1 1

1(a)(iv) Lowest value:  −128 
Highest value:  +127 

1

1(b)(i) 0110 0101 0011 1

1(b)(ii) The second block of four binary digits represents a digit larger than 9 // 14 1

1(b)(iii) A string of digits on any electronic device displaying numeric values 1

Question Answer Marks

 2(a) 

 

4

2(b)(i) One mark from: 
 
• The program code can be translated to run on any processor / platform 
• Source code is translated into machine independent intermediate code not 
 machine dependent code 

1

 

 

Interpreter 

Assembler 

 A web page contains a client-side 
script 

Each instruc�on in the source code 
consists of an op code and an 
operand 

When the source code is translated, 
copies of the executable program can 
be distributed without the need for 
the source code 

Compiler 

The source code is required at run-
�me 
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Question Answer Marks

2(b)(ii) Two marks from: 
 
• Java uses a two-step translation process  
• Java code is partially interpreted – partially compiled 
• Code is translated first into intermediate code / "bytecode"« 
• «using the Java compiler  
• The bytecode is finally interpreted by the Java Virtual Machine 

Max 2

Question Answer Marks

3(a) Two marks from: 
 
• Physical measures 
• Access rights 
• Encryption 
• Firewall 
• Use authentication methods such as usernames and passwords  
• Anti-malware program 

Max 2

3(b)(i)  
 
 
 
 
 
 
 
 
 
 
 
 

Answer: 786531 4 (1 mark for answer) 

7 X 6 = 42  
8 X 5 = 40  
6 X 4 = 24 1 mark for 6 values 
5 X 3 = 15  
3 X 2 = 6  
1 X 1 = 1  

   Total: 128 / 11  
    11  R  7 1 mark for 2 steps 

Accept 128 MOD 11 = 7 
Check digit: 11 – 7 = 4 1 mark for subtraction 

4

3(b)(ii) One mark for name of check 
One mark for description 
Max two checks 
 
Uniqueness check           
Each PatientID must be unique  
 
Length check  
Each PatientID is exactly 7 characters  
 
Format check / Type check   
All 7 characters must be digits  
 
Presence check  
PatientID must be entered  

Max 4
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Question Answer Marks

4(a) A – System clock 
B – Control unit 
C – Main memory 
E – Control bus 
F – Data bus 

5

4(b) 
 

ACC CountDown OUTPUT  
 15   

67  C  

15    

14 14  (1) 
51  3 (1)  +  (1) 
14   (1) 
13 13   

32   (1) 
88  X  

 

5

4(c)  Three marks from: 
 
• The assembler scans the assembly language instructions in sequence 
• When it meets a symbolic address checks to see if already in symbol table 
• If not, it adds it to the symbol table in the symbolic address column 
• If it is already in symbol table check if absolute address known 
• If the absolute address is known, it is entered in the appropriate cell 
• If the absolute address is not known mark / leave as unknown 

Max 3

4(d)(i) The op code / mnemonic / instruction table 1

4(d)(ii) A – 1110 0110 0110 1000 
 (1) (1) 
 
B – E6 68 (1) 

3
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Question Answer Marks

5(a)(i) Three marks from: 
 
• Diaphragm / cone 
• (Voice) coil of wire 
• Spider / Suspension 
• (Permanent) Magnet 
• Basket 
• Dust cap 
• Outer frame 

3

5(a)(ii) Four marks from: 
 
• Takes an electrical signal and translates it into physical vibrations to create 

sound waves 
• An electric current in the coil creates an electro-magnetic field  
• Changes in the audio signal causes the direction of the electric current to 

change 
• The direction of the current determines the polarity of the electro-magnet // 

changing the direction of the current changes the direction of the polarity of the 
electro-magnet 

• The electro-magnet is repelled by or attracted to the permanent magnet 
• Causing the coil to vibrate 
• The movement of the coil causes the cone / diaphragm to vibrate 
• That vibration is transmitted to the air in front of the cone / diaphragm as sound 

waves 
• The amount of movement will determine the frequency and amplitude of the 

sound wave produced 

Max 4

5(b)(i) One mark from: 
 
• External hard disk drive // SSD 
• External CD / DVD drive 
• Pen drive 
• Blu-ray drive 

1

5(b)(ii) Two marks from: 
 
• Additional secondary file storage // storing files    
• Backup of files 
• Archiving of files 
• Transfer files to second computer 

Max 2
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Question Answer Marks

6(a) Two marks from: 
 
• A system of moral principles 
• That guide behaviour / decision making 
• Based on philosophical / religious views  
• By example, e.g. respectful and considerate behaviour 

Max 2

6(b) One mark for identifying the issue 
One mark for correct principle 
One mark for possible action 
Max 2 issues (2 × 3 marks) 
 
1 Uncomfortable with one of his colleagues 
 Client and Employer // Management / Colleagues // Judgement // Self 
 For example: Team building exercises // arranged meeting  
 
2 Unfamiliar with programming language 
 Self // Client and Employer //Product // Profession // Colleagues 
 For example: Undergo training 
 
3 Visit to unfamiliar workplace
 Client and employer // Management // Judgement // Profession // Colleagues 
 For example: He should speak to his manager to discuss situation 

Max 6

Question Answer Marks

7(a)(i) PatientID  
    (1) 
DoctorID     
 
AppointmentDate, AppointmentTime (1) 

2

7(a)(ii)  

 
 
One PATIENT attends many APPOINTMENTs 
One DOCTOR takes many APPOINTMENTs
 
Special case for 1 mark only (only if no one to many relationships shown) 
Many PATIENTs are seen by many DOCTORs 

2
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Question Answer Marks

7(b) Two marks from: 
Either: 
• Add an attribute (for example Attended ) 
• To the appointment table // APPOINTMENT 
Or: 
• Add an attribute (for example AppointmentsMissed ) 
• To the patient table // PATIENT 

2

7(c)(i) Available to work at both SITE-A and SITE-B 1

7(c)(ii) APPOINTMENT(Site, AppointmentDate, AppointmentTime, 
    DoctorID, PatientID) 

1

7(d)(i) One mark per line 
 
UPDATE DOCTOR
SET DoctorID = '017' 
WHERE DoctorID = '117';

3

7(d)(ii) 1 Mark per bullet, max 2 
 
• Referential integrity should be maintained // Referential integrity could be 

violated.   
• Data becomes inconsistent 
• There may be records in the APPOINTMENT table showing doctor ID 117 
• The APPOINTMENT table might not be automatically updated 
• Records in the APPOINTMENT table will become orphaned 

Max 2

7(e) One mark per line 
 
SELECT AppointmentDate, AppointmentTime 
FROM APPOINTMENT 
WHERE PatientID = '556'; 

3
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Question Answer Marks 

4(a) 1 Mark for each correct answer 
A – General purpose registers 
B – System clock 
C – ALU 
E – Control bus 
F – Address bus 

5

4(b) 1 Mark per bullet, max 2 
• The clock sends out a number of pulses in a given time interval (clock speed) 
• Each processor instruction takes a certain number of clock cycles to execute 
• The higher the clock frequency, the shorter the execution time for the instruction 

// Increasing the clock frequency improves performance  

2

4(c)(i) 1 Mark per bullet 
Maximum 2 for Macro 
Maximum 2 for Directive 
Maximum 3 in total 
 
Macro 
• A group of instructions given a name // subroutine 
• A group of instructions that need to be executed several times within the same 

program 
• The statements are written once and called using the name whenever they need 

to be executed 
• Macro code is inserted into the source file at each place it is called 
• By example  
 
Directive 
• An instruction that directs the assembler to do something 
• A directive is not a program instruction 
• It is information for the assembler  
• By example 

3

4(c)(ii) 1 Mark for a suitable example 
 
For example: State the start address for the program //tell the assembler to set aside 
space for variables // include an external file etc. 

1

QUESTION 10.
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Question Answer Marks 

4(d) Mark as shown 
 
ACC Offset OUTPUT  
 10   

50  2  
10    
11 11  1 Mark for these two values, as first instructions 
65   1 Mark for this value, in any row 

  A 1 Mark for this value, in any row 
11   1 Mark for this value, after 65, nothing in between 
12 12  1 Mark for the rest 
89  Y  
12    
13 13   
32    

 

5
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Question Answer Marks 

4(e) Mark as follows: 
 
Table entries:  
1 Mark per bullet, max 4 
• EndProg 
• 2 × Unknown 
• 9 
• 14 
• 8 
 
Numbering: 
1 Mark per bullet, max 2 
 
• Relative address of Value is numbered 6  
• Number given for EndProg is next number in sequence to relative address of 

Value  
• All numbers correct – award 2 marks 
 

 

6

1

7

6 

8 

1

9 
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Question Answer Marks 

3(a) 1 mark per bullet point, max 2 marks per licence 
 
Open Source 
• The source code is released with program  
• Users can edit the source code to suit their needs 
• Users re-release their version under the same terms 
• Can be cost-free but may also need payment 
 
Shareware 
• Users get a free trial of the software 
•  which may be limited in features 
• No access to source code // Program cannot be edited 
• Then they have to pay / sign-up after the expiry date // Then they have 

to pay / sign-up to get full functionality // Then they have to pay / sign-up 
to stop unwanted pop-ups, etc. 

4

3(b) 1 mark per bullet point to max 2 marks for chosen licence 
 
Open Source 
For example: 
• Hugo does not have to set up ways to take funds 
• Others may enhance / improve the program 
• Hugo can charge a fee for the App 
 
Or 
 
Shareware 
For example: 
• Hugo can charge for the App 
• Not giving away the code/people can't copy the code 
•  Hugo gets the sole recognition for the program 
• Possible legal consequences if someone does copy the code 
• If users need to sign up, their data can be used for marketing etc. 
• Customers have peace of mind that the software hasn’t been 

maliciously edited / bugs introduced 

2

Question Answer Marks 

4(a)(i) 1 mark for each type of addressing 
 
Direct addressing 
• The operand is the address where the data is stored 
 
Indirect addressing 
• The operand is an address, that address holds another address where 

the data is stored 

2

QUESTION 11.
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Question Answer Marks 

4(a)(ii) 1 mark per bullet point 
 
Direct addressing: 
• 20 is the address of the data 
 
Indirect addressing: 
• 20 is an address which holds the address where the data is stored 

2

4(b) 1 mark for 1 correct tick 
2 marks for 3 correct ticks 
 

Instruction Symbolic Absolute 

ADD 90   

CMP found   

STO 20   
 

2

4(c)(i) 186 1

4(c)(ii) BA 1

4(c)(iii) –70 1

4(d) 1 mark per bullet point 
 
• Outputting * (instruction 71) 
• Storing 130 in 203 (instruction 72) 
• Loading, incrementing accumulator and storing in 204 (instructions 73, 

74 and 75) 
• Incrementing Index Register (instruction 76) 
• Loading 133, comparing and jumping to 81 (instructions 77, 78 and 79) 
• Loading, comparing and jumping to 74 (instructions 81, 82 and 83) 
• Incrementing accumulator, storing in 204 and incrementing index 

register, loading 130 (instructions 74–79) 
• Outputting * to end (instructions 80–84) 

8
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Instruction 
address 

 
ACC 

Memory address IX (Index 
Register) 

 
OUTPUT 

200 201 202 203 204 205  

70 130 130 133 130 0 0 2 0  

71         * 

72     130     

73 0         

74 1         

75      1    

76        1  

77 133         

78          

79          

81 1         

82          

83          

74 2         

75      2    

76        2  

77 130         

78          

79          

80         * 

81 2         

82          
83          

84          
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Question Answer Marks 

2(b) 1 mark per bullet point to max 2 
 
• Gives each device on a network an identifier // IP address used to 

locate a device on a network 
• Each address is unique within the network 
• Allows a device/gateway/node to send data to the correct destination / a 

specific device/gateway/node 

2

2(c)(i) 1 mark per bullet point to max 3 
 
• Less interference in signal 
• Signal does not degrade as fast // Needs less signal boosting 
• More difficult to hack // more secure 
• Greater bandwidth // Faster transmission speeds possible  

3

2(c)(ii) 1 mark per bullet point to max 2 
 
• (Initial) installation cost is higher // Cable / hardware is more expensive 

to buy (per metre)  
• Specialists / trained personnel needed to install / maintain  
• Difficult to terminate // Electronics at both ends are more complex 
• Fibre-optic cables can break when bent  
• Only transmits data in one direction 
• If a fibre-optic cable connection fails, many more services can be 

affected 

2

Question Answer Marks 

3(a)(i) 1 mark per bullet point 
Absolute addressing:  
• The operand is a numeric address // The numeric address is given // 

referring directly to a memory location 
Symbolic addressing:  
• The operand is a word/symbol // A word/symbol represents the memory 

location/address 

2

3(a)(ii) 1 mark per example 
 
Absolute addressing: For example, ADD 230  
 
Symbolic addressing: For example, ADD num1  

2

3(b)(i) 1 mark per bullet point 
 
Indexed addressing:  
• The address to be used is formed by: 

operand + the contents of the Index Register (IX) 
 
Immediate addressing:  
• The operand is not an address // the operand is the actual value to be 

loaded  

2

QUESTION 12.
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Question Answer Marks 

3(b)(ii) 1 mark per example 
 
Indexed: For example, LDX 20 
 
Immediate: For example, ADD #20 

2

3(c)(i) 193 1

3(c)(ii) C1 1

3(c)(iii) –63 1

3(d) 1 mark per bullet point 
 
• Loading 2, comparing with 104 (instructions 40 and 41) 
• Loading 302 (instruction 43)  
• Comparing, and branching to 47 (instructions 44, 45)  
• Loading, decrementing accumulator and storing (instructions 47, 48 and 

49) 
• Incrementing Index Register (instruction 50)  
• Loading 303, comparing and outputting + (instructions 43–46)  
• Loading, decrementing accumulator and storing, incrementing Index 

Register and end (instructions 47–51, 41, 42 and 54)  

7
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Question Answer Marks 

Instruction 
address  

ACC 

Memory address 
IX 

 
OUTPUT 

100 101 102 103 104 105  
  2 302 303 303 0 303 1  

40 2         

41          

43 302         

44          

45          

47 2         

48 1         

49  1        

50        2  

51          

41          

42          

43 303         

44          

45          

46         + 

47 1         

48 0         

49  0        

50        3  

51          

41          

54          
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Question Answer Marks 

1(a)(i) 3 1

1(a)(ii) 1 mark per bullet point 
 
• Number of pixels: 6 × 6 = 36 
• Number of bits: Number of pixels (36) × 3 
• 108 bits / 13.5 bytes 

3

1(b)(i) 1 mark per bullet point 
 
• Number of pixels: 50 000 × 50 000 = 2 500 000 000 
• Number of bytes: Number of pixels (2 500 000 000) × 4 //  
 10 000 000 000  // 
 Number of bits: Number of pixels (2 500 000 000) × 32 // 
 80 000 000 000 
• Conversion to gigabytes 
• 10 GB / 9.3 GB 

4

1(b)(ii) 1 mark for correct tick in each row. 
 

Compression method Lossy Lossless 

Cropping the image   

Reducing the resolution of the image   

Using run-length encoding (RLE)   

Reducing the colour depth of the image   
 

4

1(c) 1 mark per bullet point to max 3 
 
• Looks for runs of consecutive pixel of the same colour 
• Stores the colour value once and the number of times it occurs 
• Lossless method of compression 
• Reference to the given image in context  

3

Question Answer Marks 

2(a) 1 mark per bullet point 
 
Relative addressing: 
• A number (the offset) is added to the base address to give the actual 

address 
 
Indexed addressing: 
• The contents of the index register are added to operand to give the actual 

address 

2

2(b)(i) 242 1

QUESTION 13.
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Question Answer Marks 

2(b)(ii) F2 1

2(b)(iii) –14 1

2(b)(iv) 1 1 1 1 0 0 1 1 
 

1

2(c) 1 mark per bullet point 
 
• Loading 8 (instruction 20) 
• Comparison and loading 453 (instructions 21–23) 
• Outputting & (instruction 26) 
• Loading, incrementing and storing in 96 (instructions 27–29) 
• Incrementing Index Register (instruction 30) 
• Jumping and loading 452 (instruction 23) 
• Jumping, loading, incrementing, storing in 96, incrementing IX and end 

(instructions 24–32) 

7
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Instruction 
address 

 
ACC 

Memory address IX  OUTPUT 
93 94 95 96 97 98  

  
453 453 452 8 10 453 8  

20 8         

21          

22          

23 453         

24          

25          

26         & 

27 8         

28 9         

29     9     

30        9  

31          

21          

22          

23 452         

24          

25          

27 9         

28 10         

29     10     

30        10  

31          

21          

22          

32          
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Question Answer Marks 

5(a) 1 mark for two correct ticks, 2 marks for three correct ticks 
 

Task First pass Second pass 

Creation of symbol table ✓  

Expansion of macros ✓  

Generation of object code  ✓ 

Removal of comments ✓  
 

2

5(b) 1 mark per bullet point to max 2 
 
• Data movement 
• Input and output of data 
• Arithmetic operations 
• Jump instructions  
• Compare instructions 

2

5(c) 1 mark per bullet point 
 
• Storing 0 in 300 (line 21) 
• Loading 65 (line 28) 
• Outputting A (line 29) 
• Loading 0 (line 30), incrementing ACC (line 31) and storing in 300 

(line 32) 
• Incrementing IX (line 33) 
• Loading 67 (line 24) and adding 33 (line (25) 
• Outputting d (line 26) 
• Loading 1 (line 30), incrementing ACC (line 31), storing in 300 (line 32) 

and incrementing IX (line 33) 

8

  

QUESTION 14.
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Instruction 
address 

 
ACC 

Memory address  
IX 

 
OUTPUT 

100 101 102 103 104 300 301 
  65 67 69 69 68  33 0  

20 0          

21       0    

22           

23           

28 65          

29          A 

30 0          

31 1          

32       1    

33         1  

34            

35           

22           

24 67          

25 100          

26          d 

27           

30 1          

31 2          

32       2    

33         2  

34           

36           
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Question Answer Marks 

2(b) 1 mark per bullet point to max 2 
 
• The code is already written so the programmer is not starting over again 

which saves time 
• The code will have been used by many people so it should be already 

thoroughly tested and relatively error-free / won’t need re-testing 
• The programmer can use e.g. mathematical / graphics functions etc. 

that he may not know how to code 
• Use of named library functions can simplify the program and make it 

easier to read 
• The library routine code should conform to industry standards and 

therefore contribute towards a more robust program 

2

Question Answer Marks 

3(a) 1 mark for each error and correction 
 
• Line 02  should be +1 not −1 // PC ← [PC] + 1 
• Line 03  should be double brackets around MAR //  
    MDR ← [[MAR]] 
• Line 04  should be MDR not MAR // CIR ← [MDR] 

3

3(b) 1 mark for each group to max. 2 
 
• Data movement 
• Arithmetic operations 
• (Unconditional and conditional) jump instructions 
• Compare instructions 
• Modes of addressing 

2

3(c) 1 mark per bullet 
 
• Storing 0 in 401 (line 51) 
• Loading memory location 300, value 2 to ACC (line 52) 
• Adding 64 to ACC to give 66 (line 55) 
• Outputting B (line 56) 
• Load 0 (line 57), increment ACC (line 58) and store 1 in 401 (line 59) 
• Incrementing IX (line 60) 
• Loading 5 (line 52), adding 64 (line 55), outputting E (line 56) loading 1 

(line 57), incrementing ACC (line 58), storing 2 in 401 (line 59) and 
incrementing IX (line 60) 

• Load 0 (line 52) and end 

8

  

QUESTION 15.



9608/12 Cambridge International AS/A Level – Mark Scheme 
PUBLISHED 

May/June 2019
 

© UCLES 2019 Page 6 of 11 
 

 
  

Instruction 
address ACC Memory address IX OUTPUT 

 

300 301 302 303 400 401  

  2 5 0 4 64  0   
50 0          
51       0   [1] 
52 2         [1] 
53           
54           
55 66         [1] 
56         B [1] 
57 0          

[1] 58 1         
59       1    
60        1  [1] 
61           
52 5          
53           
54           
55 69          
56         E [1] 
57 1          
58 2          
59       2    
60        2   
61           
52 0          
53          [1] 54          
62           
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Question Answer Marks 

3(d)(i) 1 mark for correct answer 
 
 0100 0001 

1

3(d)(ii) 1 mark for correct answer 
 
 41 

1

3(d)(iii) 1 mark for correct answer 
 
 0044 

1

Question Answer Marks 

4(a)(i) 1 mark per bullet point to max 3 
 
• The microphone has a diaphragm / ribbon (accept equivalent) 
• The incoming sound waves cause vibrations (of the diaphragm) 
• «causing a coil to move past a magnet (dynamic microphone) // 

changing the capacitance (condenser microphone) // deforms the 
crystal (crystal microphone) etc. 

• An electrical signal is produced 

3

4(a)(ii) 1 mark per bullet to max 3 
 
• The revolving drum is initially given an electrical charge 
• A laser beam (bounces off moving mirrors) scans back and forth across 

the drum 
• ...discharging certain points (i.e. ‘drawing’ the letters and images to be 

printed as a pattern of electrical charges) 
• The drum is coated with oppositely charged toner (which only sticks to 

charged areas) 
• The drum rolls over electro-statically charged paper // Electro-statically 

charged paper is fed (towards the drum) 
• The ‘pattern’ on the drum is transferred to the paper 
• The paper is passed through the fuser to seal the image 
• The electrical charge is removed from the drum // the excess toner is 

collected 

3

4(b) 1 mark per bullet to max 2 
 
• Stores all the scan lines for an entire frame // displays / records all the 

frame data at the same time // not split into fields 
• Complete frames are displayed in sequence 
• The rate of picture display is the same as the frame rate. 

2
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Question Answer Marks 

3(e)(iii) 1 mark per bullet 
 

• Select FirstName and LastName only 
• From both tables 
• Where DepartmentName = “Finance” 
• AND Gender = “Female” 
• Joining tables (either AND, or inner join) 

 
SELECT FirstName, LastName 
FROM EMPLOYEE_DATA, DEPARTMENT 
WHERE DepartmentName = "Finance"  
AND Gender = "Female" 
AND DEPARTMENT.DepartmentNumber = 
EMPLOYEE_DATA.DepartmentNumber; 

5

Question Answer Marks 

4(a) 1 mark per bullet 
 

• LDM #300 The (denary) number 300 is loaded (into the register) 
• LDD 300 The contents of address 300 are loaded (into the 

  register) 

2

4(b) 1 mark for JPN correct  
1 mark for both of ADD and DEC correct 
1 mark for LDR correct 
 

 Description Jump 
instruction 

Arithmetic 
operation 

Data 
movement 

LDR #3 Load the number 3 
to the Index Register 

   

ADD #2 Add 2 to the 
Accumulator 

   

JPN 22 Move to the 
instruction at 
address 22 

   

DEC ACC Subtract 1 from the 
Accumulator 

   

 

3

QUESTION 16.
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Question Answer Marks 

4(c)(i) 1 mark for hardware interrupt 1 mark for software interrupt 
 
For example: 
 
Hardware interrupt 

• Printer out of paper 
• No CD in drive 
 

Software interrupt 
• A running program needs input 
• Runtime error, e.g. division by zero 

2

4(c)(ii) 1 mark per bullet to max 5 
 

• At the start / end of each fetch-execute cycle the processor checks 
for interrupt(s) 

• Check if an interrupt flag is set // Check if bit set in interrupt register 
• Processor identifies source of interrupt 
• Processor checks priority of interrupt 
• If interrupt priority is high enough // Lower priority interrupts are 

disabled 
• Processor saves current contents of registers // saves current job 

on stack 
• Processor calls interrupt handler / Interrupt Service Routine (ISR) 
• Address of ISR is loaded into Program Counter (PC)   
• When servicing of interrupt complete, processor restores 

registers // job from stack is restored 
• Lower priority interrupts are re-enabled 
• Processor continues with next F–E cycle 

5
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Question Answer Marks 

2(b)(i) 1 mark per bullet point to max 2 
 
• The amplitude of the wave is measured 
•  at set, regular time intervals 
• The value is stored as a binary number 

2

2(b)(ii) 1 mark per bullet point 
 
• Sampling resolution of 44100 Hz takes more samples per second, so 

the file size will be larger // Sampling resolution of 21000 Hz takes fewer 
samples per second, so the file size will be smaller 

 
• At a resolution of 44100 Hz, the sound recording is a closer / more 

accurate representation of Leonardo's voice // At a resolution of 21000 
Hz, the sound recording is a less accurate representation of Leonardo's 
voice 

2

2(b)(iii) 1 mark for naming a feature, 1 mark for description, max 2 marks for each 
feature 
 
e.g. 
• Amplify 
• ... Increase the volume of a section of sound 

 
• Change pitch 
• ... Increase/decrease frequency of section(s) 
 
• Change sampling resolution 
•  to change the accuracy of the sound / file size 

4

  
Question Answer Marks 

3(a)(i) 1 mark per table 
 
• CUSTOMER table has at least customer ID, customer name, address 

and contact details 
• ROOM has at least room number, room type, 
• BOOKING has at least booking ID, room number, customer ID, start 

date, number of nights 
 
CUSTOMER (CustomerID, Name, Address, ContactDetails) 
 
ROOM (RoomNumber, RoomType)  
 
BOOKING (BookingID, RoomNumber, CustomerID, StartDate, 
NumberNights) 

3

QUESTION 17.
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Question Answer Marks 

3(a)(ii) 1 mark for 1 or 2 correct Primary Keys, 2 marks for 3 correct Primary Keys  
 
CUSTOMER: CustomerID  
 
ROOM: RoomNumber  
 
BOOKING: BookingID  

2

3(a)(iii) 1 mark for both table name and Foreign Key 
 
Table: BOOKING 
Foreign Key: CustomerID / RoomNumber 

1

3(b) 1 mark per bullet point to max 2 plus 1 mark for suitable example for each 
DBMS tool 
 
Developer Interface 
• To create user friendly features e.g. forms to enter new bookings 
• To create outputs e.g. report of bookings on a given date 
• To create interactive features e.g. buttons and menus 
 
Query processor 
• To create SQL/QBE queries 
• To search for data that meets set criteria, e.g. all bookings for next 

week 
• To perform calculations on extracted data, e.g. number of empty rooms 

tomorrow 

5

3c 1 mark for at least two correct rows, 2 marks for all four correct rows  
 

Script DDL DML 

CREATE TABLE FILMS   

SELECT FilmID FROM FILMS   

ALTER TABLE FILMS ADD PRIMARY KEY (FilmID)   

CREATE DATABASE MYDATA   
 

2

  
Question Answer Marks 

4(a) 1532 1

4(b) 1111 0001 0001 1

4(c) 101 1

4(d) 65 1

4(e) DE 1


