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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 

1
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Question Answer Marks 

3(a) 1 mark per shaded area, max 2 marks 
 

A B C  X 

0 0 0  1 

0 0 1  0 

0 1 0  1 

0 1 1  1 

1 0 0  1 

1 0 1  1 

1 1 0  1 

1 1 1  1 
 

2 

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

• A AND B OR C 
• C NOR D and final two gates 

 

2 

   

Question Answer Marks 

4(a) 1 mark for each benefit, max 3 
 

• Devices can be more mobile as no physical connection is required 

• No cabling is needed so easier to set up 
• Easier to add additional devices 

• Multiple different device types can be connected 

3 

2
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Question Answer Marks 

6(a) • One mark for working, (all four columns P, Q, R and S)  

• One mark for first four rows of column Z  
• One mark for second four rows of column Z  
 

   Working space  

A B C P Q R S Z 

0 0 0 1 1 0 0 1 

0 0 1 1 1 1 1 1 

0 1 0 0 0 1 0 1 

0 1 1 0 0 0 0 0 

1 0 0 1 0 0 0 1 

1 0 1 1 0 1 0 1 

1 1 0 0 1 1 0 1 

1 1 1 0 1 0 0 0 
 

3 

6(b)(i) Two marks if no errors present 
One mark if only one error present 
 

 

BC 
A 

00 01 11 10 

0 0 1 1 0 

1 0 1 0 1 

 

2 
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Question Answer Marks 

6(b)(ii) One mark for each correct loop (Max 2) 
 

 

BC 
A 

00 01 11 10 

0 0 
 

1 1 0 

1 0 1 0 1 

 

2 

6(b)(iii) One mark for each mark point (Max 2) 

• One correct Boolean term with a + / OR sign 

• All Boolean terms and operators correct and no other terms present 
_         _                _ 
A.C + B.C + A.B.C 

2 

3
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Question Answer Marks 

1(a) 1 mark each: 
 
X = Q AND (NOT P OR R) 
 
Y = S XOR (Q NOR R) 

2 

1(b) 1 mark for first 4 rows, 1 mark for second 4 rows 
 

A B C Working space X 

0 0 0  1 

0 0 1  1 

0 1 0  0 

0 1 1  1 

1 0 0  0 

1 0 1  0 

1 1 0  1 

1 1 1  1 
 

2 

4
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Question Answer Marks 

7(a) One mark for working, (all four columns P, Q, R and S)  
One mark for first eight rows of column Z (Shaded) 
One mark for second eight rows of column Z (Unshaded) 
 

    Working space  

A B C D P Q R S Z 

0 0 0 0 1 0 0 1 0 

0 0 0 1 1 0 0 1 0 

0 0 1 0 0 1 0 1 0 

0 0 1 1 0 1 0 1 0 

0 1 0 0 1 0 0 1 0 

0 1 0 1 1 0 0 1 0 

0 1 1 0 0 0 0 0 1 

0 1 1 1 0 0 1 0 0 

1 0 0 0 1 0 0 1 0 

1 0 0 1 1 0 0 1 0 

1 0 1 0 0 0 0 0 1 

1 0 1 1 0 0 0 0 1 

1 1 0 0 1 0 0 1 0 

1 1 0 1 1 0 0 1 0 

1 1 1 0 0 0 0 0 1 

1 1 1 1 0 0 1 0 0 
 

3 

7(b) One mark for correct answer (terms may be in any order) 
 
 Z =  A.B.C.D + A.B.C.D + A.B.C.D + A.B.C.D  

1 

5
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Question Answer Marks 

7(c) One mark for each mark point 

• Correct application of De Morgan’s laws 

• Correct application of Idempotent, Distributive or Absorption laws 

• Correct application of Idempotent, Distributive or Absorption laws 

• Correct final answer 
 
 
(A+B).(A.B+B.C)  
 
(A.B).(A+B+B+C)                      DeMorgan’s laws 
 
(A.B).(A+B+C)                            Idempotent laws 
 
(A.A+A.B+A.C).(B.A+B.B+B.C)  Distributive laws 
 
(A+A.B+A.C).(A.B+B+B.C)        Idempotent laws 
 
(A+A.C).(B+B.C)                          Absorption laws 
 
A.B // A + B                                   Absorption laws / Final Answer  

4 

   

Question Answer Marks 

8 One mark per mark point (Max 4) 
MP1 It is the first stage of compilation 
MP2 White space and comments are removed 
MP3 It takes modified source code and breaks it into a series of tokens 
MP4 Each token is categorised and assigned types  
MP5 Identifiers are stored in a symbol table  
MP6 If the lexical analyser finds invalid tokens, it generates an error 
MP7 Acceptable data from the lexical analyser passes to the syntax 
analyser 

4 

   

Question Answer Marks 

9(a) Variables must begin with a letter / not a digit 1 

9(b) <operator> ::= + | - | * | / | ^ 1 

9(c) One mark per mark point 
MP1 Two variable boxes added to diagram 
MP2 One operator box added to diagram and all boxes in correct order 
MP3 Connections, arrows and return loop correctly added and no 
additional boxes or connections 
 
 
 expression 
 

3 

variable = variable operator variable 
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Question Answer Marks 

2(a) One mark for two’s complement version and one mark for denary version 
 
Mantissa Exponent 

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

 

127  2120   //  0.9921875 x 2127  //  127/128 x 2127  

2 

2(b) One mark per mark point for working (Max 2) 

• number converted to binary e.g., positive binary version of 3.59375 = (0)11.10011  

• negative two’s complement version -  
bits flipped and 1 added = 100.01101  

• -4 + 1/4 + 1/8 + 1/32 // -4 + 025 +0.125 + 0.03125 // -(64 + 32 + 16 + 2 + 1)/32 

• -22 + 2-2 + 2-3 + 2-5 

• 22 (- 20 + 2-4 + 2-5 + 2-7) 
 
One mark per mark point 

• correct mantissa 

• correct exponent, with working seen. 
 
 
Mantissa Exponent 

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

4 

   

Question Answer Marks 

3(a) Two marks for all six correct terms 
One mark for any four correct terms 
  Z = A.B.C.D + A.B.C.D + A.B.C.D + A.B.C.D + A.B.C.D + A.B.C.D  
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Question Answer Marks 

3(b)(i) Two marks if no errors present 
One mark if one error present 

    

CD  00 01 11 10 

   00 0 1 1 0 

01 0 0 0 0 

11 1 0 0 1 

10 1 0 0 1 
 

2 

3(b)(ii) One mark for each correct loop (Max 2) 
 

    

CD  00 01 11 10 

   00 0 1 1 0 

01 0 0 0 0 

11 1 0 0 1 

10 1 0 0 1 
 

2 

AB 

AB 

6
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Question Answer Marks 

3(b)(iii) One mark for each mark point 

• One correct Boolean term 

• Boolean terms and operator correct and no other terms present 
 
 Z = B.C + B.C.D // B.C.D + B.C 

2 

   

Question Answer Marks 

4(a) One mark per mark point (Max 5) 
 
One mark per mark point for purpose of Internet Layer (Max 3) 
MP1 To identify the intended network and host. 
MP2 To add header containing IP addresses. // To address packets with their source and destination IP Addresses. 
MP3 To prepare packets for delivery by formatting them into datagrams. 
MP4 To route datagrams through the optimum route over a network. 
 
One mark per mark point for purpose of Link Layer (Max 3) 
MP5 To prepare the next hop by managing the link between two directly connected devices. // To identify and move 

traffic across local segments. 
MP6 To format datagrams into frames for transmission. 
MP7 To identify network protocols in the packet header. // To ensure correct network protocols are/is followed. 
MP8 To deliver frames to the receiving network. // To receive frames from the sending network. // To map IP addresses 

to MAC physical addresses. 
MP9 To provide error checking/error correction/recovery/reconstruction 
MP10  including resend requests. 

5 

4(b) One mark for each correct marking point (Max 4) 
MP1 The router reads the IP address of the destination from the packet header. 
MP2 A router uses a routing table to find information … 
MP3 … about e.g., available hops / netmask / gateway used / adjacent routers / the status of the routers along the 

route. 
MP4 The router determines the next hop / optimum route. // The router sends the packet on its next hop. 
MP5 The router manages the hop counter // The hop counter is reduced by 1 every time the packet passes a router. 

4 
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Question Answer Marks 

4(d)(i) 1 mark for correct name, 1 mark for matching description 
 

• Expand/collapse code blocks… 

• … sections of source code that are part of the same block can be 
expanded to see the content or collapsed so that the overall code is seen 

 

• Auto-indentation // auto-formatting... 

• ... automatically indents/formats code as the user types so that the 
structure is clear // aids readability 

2 

4(d)(ii) 1 mark for correct name, 1 mark for matching description 
 

• Breakpoints … 

• … stops the code running on a set line to view the current status/variable 
contents/program flow 

 

• Report window // variable watch window … 

• … shows the values in variables/data structures and how they change 
when each line is run 

2 

   

Question Answer Marks 

5(a) 1 mark for all 3 appropriate sensors 
 

Scenario Type of sensor 

A door is open. Pressure sensor // Infra-red 

The external daylight-level is below a set 
amount. 

Light sensor 

A person is detected within 2 metres. Infra-red 
 

1 

5(b) 1 mark for each correct expression 
 
X = E AND A AND C 
Y = E AND (B OR C OR D) 

2 

5(c) 1 mark for each bullet point (max 3) for a correct justification 
No marks for the identification of the system 
 
Monitoring system 

• There is no use of feedback // The light and the alarm are just warnings 

• The output of the floodlight or the audio alarm does not affect the input of 
data from the sensors 

• The system does not have any actuators 

3 
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Question Answer Marks 

1(a) 1 mark for: 
 
Output is only 1 if one input is 1 and the other is 0 // Output is only 1 if both 
inputs are different // Output is only 0 if both inputs are the same 

1 

1(b) 1 mark each: 
 

• ((A NOR B) AND (A OR B)) 

• NAND (B AND C) 
 
X = ((A NOR B) AND (A OR B)) NAND (B AND C) 

2 

1(c) 1 mark for NOT gate, 2 correct AND gates and the NAND gate 
1 mark for OR gate and the final AND gate 
 

 

2 

   

Question Answer Marks 

2(a) 1 mark for each difference 
 
e.g. 

• DRAM requires constant refreshing, but SRAM does not need to be 
constantly refreshed 

• DRAM generally has greater capacities per chip, but SRAM generally has 
lower capacities per chip 

• DRAM has slower access times than SRAM 

2 

2(b) 1 mark for each bullet point (max 4) 
 

• The computer and the hard disk drive transmit and receive at different 
speeds // The computer transfers data faster than the HDD can receive 

• The buffer is used for temporary storage 

• … so that the computer can transfer data to the buffer at the higher speed 

• ... and is not held up waiting for data to transfer 

• … and so that data is transferred to hard disk drive from the buffer at the 
 slower rate 

4 

7
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Question Answer Marks 

1(a) 1 mark for each correct answer: 
 
NAND 
 The output is 0 when both inputs are 1, otherwise the output is 1 
 
NOR 
 The output is 1 when both inputs are 0, otherwise the output is 0 
 
XOR 
 The output is 1 when one of the inputs is 1 and the other input is 0, 

otherwise the output is 0 
 
OR 
 The output is 0 when both inputs are 0, otherwise the output is 1 

4 

1(b) 1 mark for both AND gates with correct inputs 
1 mark for correct OR and NOT gates with correct inputs and no superfluous 
gates: 
 

2 

8


