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Question Answer Marks 

3(a) One mark per bullet point, max 2 marks 
 

• (A NAND B) and (NOT A OR NOT C) 
• XOR and NOT 
 

 

2 

3(b) 1 mark per bullet point, max 2 marks 
 
• One correct term: (R AND S AND NOT T)  

// (NOT R AND NOT S AND T) 

• Second correct term plus the OR in correct place 
 
Answer: 
Q = (R AND S AND NOT T) OR (NOT R AND NOT S AND T) 

2 

4(a)  1 mark for: 
LSL #2  

1 

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

 

 
1 

4(c) 
0 0 1 0 0 0 1 1 

 

1 

4(d) 
1 1 1 1 0 0 1 1 

 

1 
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Question Answer Marks 

2(b) 1 mark per bullet point, max 2 marks 
 
e.g. 
• to create a safe, respectable and professional working environment for all 

employees  

• to ensure that employees understand the expectations  

• ... and the consequences of their actions  
• to provide a clear outline of what is considered good practice 

• so there are clear rules to follow in certain situations 

• to protect the reputation of the organisation // maintain public trust  

2 

   

Question Answer Marks 

3(a)(i) 1 mark 
 

• The value of the operand is an offset value which is added to another 
base value to give the address from which the contents are loaded to the 
accumulator 

1 

3(a)(ii) 1 mark per bullet point, max 2 marks 
 

• Program counter (PC) 
• Memory Data Register (MDR) 

• Memory Address Register (MAR) 

• Current Instruction Register (CIR) 
• Status Register 

2 

3(b) 1 mark for each correct value, max 3 marks 
 

Instruction Value in ACC 

LDM #98 98 

LDI 101 8 

LDX 100 32 
 

3 

3(c) 1 mark per bullet point, max 2 marks for each 
 
Clock Speed: 

• Processor can perform more F-E cycles per second 

• ... so more instructions / data can be processed each second 
 
Cache Memory: 

• Can store more of the most frequently used instructions 

• … which reduces the need to access slower RAM  

4 

1
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Question Answer Marks 

6(a) 1 mark for each correct row 
 

Current contents 
of the ACC 

Instruction Contents of the ACC 
after the execution of 

the instruction 

0000 1111 AND 101 0000 1110 

0000 0000 LDM #100 0110 0100 

0000 0001 XOR &F1 1111 0000 

0001 0001 CMP 101 0001 0001 
 

4 

6(b) 1 mark for each bullet point, max 4 marks 
 

• MAR stores the address of the next instruction / data to be read from / 
or written to memory 

• The address is received from the Program Counter (PC) 
 

• The MDR stores the data / instruction in the address stored in the MAR 
which has been read / written 

• The instruction passes to the CIR for decoding and executing 

4 

6(c) 1 mark for each bullet point, max 3 marks 
 

• Data movement 

• Arithmetic operations 
• Conditional and unconditional (jump) instructions 

3 

2
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Question Answer Marks 

11 One mark per mark point (Max 7) 
MP1 LDD 300 seen 

MP2 Correct use of STO seen (at least once) 

MP3 Correct use of LDD 420 seen 

MP4 Correct use of LDI B 

MP5 Correct use of ADD A 
 

Opcode Operand 

LDD  300 

STO A 

LDD 420 

STO B 

LDI B 

ADD A 

STO Answer 

 
MP6 Correct labelling of three addresses A:, B: and Answer:  

MP7 Correct contents in A: and B: 

MP8 Correct value in Answer:  
 

Label Contents 

A: 86 

B: 150 

Answer: 112 

  
 

7 

3
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Question Answer Marks 

7(a)(i) 1 mark for each shaded section 
 

Instruction 
address 

 
ACC 

Memory address 

10 11 12 13 14 

  12 11 10 22 22 

100 12      

101 22      

102   22    

103       

104       

107  22     

       
 

3 

7(a)(ii) 1 mark from: 
 

• The number 10 will be loaded into the ACC instead of 12 / contents of 
address 10 

• The addition will give 20 not 22 so the comparison will fail and result in an 
infinite loop 

1 

7(a)(iii) 1 mark for name of mode, 1 mark for matching description 
 
e.g. 

• Indirect 

• The operand points to the memory location that contains the address of 
the data 

 

• Indexed 

• The address of the data is formed by adding the contents of the Index  
Register (IX) to the operand 

 

• Relative 

• The address is calculated using its distance from a base address 

2 

7(b)(i) 1 mark for: 
 
1111 1111  

1 

7(b)(ii) 1 mark for: 
 
0000 0011 

 

 

4
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Question Answer Marks 

5(a)(i) 1 mark for each shaded section 
 

Instruction 
address 

 
ACC 

Memory address 

50 51 52 53 

  47 48 49 50 

500 50     

501 49     

502      

504      

501 48     

502      

503      

505  48    

506 38     

507   38   

      

      
 

3 

5(a)(ii) 1 mark for addressing mode, 1 mark for matching description 
 

• Direct 

• The operand is the address of the data 
 

• Indirect 

• The operand points to the memory location which is the address of the 
data 

 

• Indexed 

• The address of the data is formed by adding the contents of the Index 
Register (IX) to the operand 

4 

5(b) 1 mark for each correct instruction 
 
e.g. 
AND B00000000 / #0 / &0 
OR B10000000 / #128 / &80 

2 

5
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Question Answer Marks 

8(a) 1 mark for each correct content of the ACC (4) 
1 mark for correct IX column 
 

 Instructions ACC content IX content 

1 
LDM #19 

DEC ACC 
18 20 

2 
LDD 23 

ADD 19 
40 20 

3 
LDI 25 

INC ACC 
5 20 

4 
LDR #21 

LDX 2 
15 21 

 

5 

8(b)(i) 1 mark each correct content of ACC 
 

 Instructions ACC content 

1 LSL #2 0110 1000 

2 
ADD #5 

AND #30 
0001 1110 

3 
OR B11110010 

INC ACC 
1111 1011 

 

3 

8(b)(ii) 1 mark each to max 2 for explanation 
 

• An odd binary number will have a 1 in the Least Significant Bit (LSB) 

• A bit manipulation operation is required to access/mask only the LSB and 
clear all the others 

• Compare the result of the masking with denary 1 

• … the result of the comparison will be true if the number is odd 
 
1 mark for correct instruction  
 

• AND B00000001 // AND #1 // AND &01 

3 

6
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Question Answer Marks 

3(a) 1 mark each to max 2: 
 
• The interpreter will stop when an error is found 
• ... so the error can be corrected in real-time, and the result of changes 

seen immediately 
 
• Only one error is displayed at a time 
• … so fewer errors to correct simultaneously and no dependent errors 

2 

3(b) 1 mark each to max 3: 
 
• Program can be distributed without source code 
• ... so it cannot be edited/stolen/plagiarised 
 
• Users do not require the translator to run the program 
• … so time is not spent retranslating by user 

3 

4(a) 1 mark for each correct answer: 
 

Program 
Number 

Code ACC 
Content 

1 LDD 20 
ADD #2 

4 

2 LDX 22 5 

3 LDI 25 
INC ACC 
SUB 22 

1 

4 LDD 19 
LDM #5 
LDM #25 

25 

 

4 

4(b) 1 mark for each correct answer: 
 

Program 
Number 

Code ACC Content 

1 AND 31 1001 1010 

2 XOR B01001111 1101 0101 

3 OR #30 1001 1110 
 

3 

7


