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5 (a) (i) A .B.C +  [1] 

    A.B.C   [1] 

     + 
      A.B.C [1] 
 
  (ii) 

  AB 

    00 01 11 10 

C 

0 0 0 1 0 

1 0 1 1 0         [1] 

 
  (iii) 

  AB 

    00 01 11 10 

C 

0 0 0 1 0  1 mark for each loop 
 

1 0 1 1 0 

   Allow f.t. from (ii) 
       [2] 
 
  (iv) X = 
    A.B    [1] 

     + B.C   [1] 
   Allow f.t. from (iii) 
 
  

QUESTION 5.
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 (b) (i)  

          AB 

      
00 01 11 10 

       1 mark row headings 

       1 mark column headings 

       1 mark per 2 correct 
       rows (based on headings) 

CD 

00 0 1 1 0 

01 0 0 0 0 

11 0 0 1 0 

10 0 1 1 0 

        [4] 
  (ii) 

          AB 

      
00 01 11 10 

CD 

00 0 
1 

1 0 
      1 mark for loop with two 1s 

1 mark for looping the four 1s
01 0 0 0 0 

11 0 0 
1 

0 

10 0 1 1 0 

        [2] 
 
  (iii) X =  
    B.D    [1] 

     + A.B.C  [1] 
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5 (a) (i) 

   +  R.QP.=Z  [1] 

    + .RQ.P   [1] 

    P.Q.R   [1] 
 
  (ii) 

  PQ 

  00 01 11 10 

R 
0 0 0 0 1 

1 0 0 1 1 

    [1] 
 
  (iii) 1 mark each loop 

  PQ 

  00 01 11 10 

R
0 0 0 0 1 

1 0 0 1 1 

 
   Allow f.t. from (ii) [2] 
 
  (iv) 

   =Z  

    Q.P  [1] 

      P.R+  [1] 
 
   Allow f.t. from (iii) 
 
 
 (b) (i) 1 mark row headings. 1 mark column headings. 
   1 mark per 2 correct rows (based on headings) 

                     PQ 

  00 01 11 10 

RS 

00 0 0 0 0 

01 0 1 1 1 

11 0 1 1 0 

10 0 0 0 0 

    [4] 
  

QUESTION 6.
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  (ii) 1 mark for loop with two 1s; 1 mark for loop with four 1s 

        PQ 

  00 01 11 10 

RS 

00 0 0 0 0 

01 0 1 1 1 

11 0 1 1 0 

10 0 0 0 0 

 
   Allow f.t. from (i 
   –1 for each incorrect grouping, max. 2 errors [2] 
 
  (iii)  

   =Z  

    Q.S  [1] 

      SP.R.+  [1] 
 
   Allow f.t. from (ii). –1 error if more than 2 terms 
    [Total: 16] 
 
 
6 (a) blocked � ready: 
  process is waiting for resource/ I/O operation to complete (blocked state) [1] 
  when I/O operation completed process goes into ready queue (ready state)  [1] 
  running � ready: 
  when process is executing it is allocated a time slice (running state) // process is allocated 

time on processor [1] 
  when time slice completed/interrupt occurs process can no longer use processor even 

though it is capable of further processing (ready state)  [1] 
 
 
 (b) to be in blocked state process must initiate some I/O operation [1] 
  to initiate operation process must be executing [1] 
  if process in ready state cannot be executing/must be in running state [1] 
 
 
 (c) (i) exit/termination/completion [1] 
 
  (ii) when the process has finished execution [1] 
 
 
 (d) low-level scheduler: 
  decides which of the processes in ready state [1] 
  should get use of processor/be put in running state [1] 
  based on position/priority [1] 
  invoked after interrupt/OS call [1] 
    [max. 2] 
 
    [Total: 11] 
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Question Answer Marks 

3(a) X = A.(B + (B . C)) 
B.C  1
B + B.C  1
A.  1

3

3(b) 
 

A B C Working Space X 
0 0 0  0 

0 0 1  0 

0 1 0  0 

0 1 1  0 

1 0 0  1 

1 0 1  1 

1 1 0  0 

1 1 1  1 
 
1 mark first four entries, 1 mark for the  last four entries 

2

3(c)(i) 
  AB 

     00 01 11 10 

C 
0 0 0 0 1 

1 0 0 1 1 

1

3(c)(ii) 
 

  AB 

   00 01 11 10 

C 
0 0 0 0 1 

1 0 0 1 1 

2

3(c)(iii) X = A.B + A.C 
 
         1        1 

2

3(d) X = A.(B + (B . C)) 
X = A.(B + C )  1
X = A.B + A.C  1 (dependent mark – must be correct

outcome from previous line)

2

QUESTION 7.
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Question Answer Marks 

3(a) S = ( P  + ( RQ + ) ) . R 
P    1
( RQ + )   1
(P +( RQ + ) )   1
. R             (must be outside final brackets)   1
 
Or 
 
P    1
( RQ + )   1
P +( RQ + )   1
( ..). R   1

4

3(b) 
 

P Q R Working space S 

0 0 0  0 

0 0 1  1 

0 1 0  0 

0 1 1  1 

1 0 0  0 

1 0 1  0 

1 1 0  0 

1 1 1  0 

2 marks all correct, 1 mark seven correct, 0 marks six or fewer correct 

2

3(c)(i) 
 

  PQ 

   00 01 11 10 

R 
0 0 0 0 0 

1 1 1 0 0 
 

1

3(c)(ii) 
 

  PQ 

   00 01 11 10 

R 
0 0 0 0 0 

1 1 1 0 0 
 

1

3(c)(iii) S = P  . R 1

QUESTION 8.
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Question Answer Marks 

3(d) S = (P  + ( RQ + ) ) . R 
S = (P  + ( Q  . R  ) ) . R   //  P .R   + ( RQ + ) . R   1
S = (P  . R )  +   (  Q  . R  . R )   1
S= P  . R  + Q  . 0   ) 
S= P  . R  +  0   ) 1
S= P  . R 

3

  
Question Answer Marks 

4(a) 
 

File organisation 
method 

 

 File access 
method 

 
random 

  
sequential 

 
   
 

serial 
  

direct 
 

   
  

sequential 
 

 

 
1 mark for random correct 
1 mark for serial correct 
2 marks for sequential correct (1 per correct line) 

4

4(b)(i) File A: 
Serial 1
Meter readings are submitted over time // added to the end of file 1
Stored chronologically 1

3

4(b)(ii) File B: 
Sequential 1
Any two points from:  
Each customer has a unique account number 1 
Sorted on Account number 1
High hit rate // Suitable for batch processing monthly statements 1

3

4(b)(iii) File C: 
Random 1
Login without waiting // Random organisation allows fastest direct access to 
required record 1
Low hit rate // Suitable for access to individual records 1

3
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Question Answer Marks 

3(d) 1 mark per bullet point to max 4: 
 
• Message is split into packets  
• Each packet is a fixed size 
• Each packet is given a header«. 
• «including destination IP address, sequence number etc.  
• Packets are forwarded from one LAN to the other LAN 
• Packets may take different routes 
• Missing packets are requested to be resent 
• Packets re-assembled into order at destination  

4

Question Answer Marks 

4(a)(i) 1 mark for 2 or 3 correct, 2 marks for 4 correct 
 

X A.B.C A.B.C A.B.C A.B.C= + + +  

2

4(a)(ii) 1 mark for the correct K-map 
 

  AB 

 
 
C 

 00 01 11 10 

0 0 0 1 0 

1 0 1 1 1 
 

1

4(a)(iii) 1 mark for each loop max 3  
 

  AB 

  00 01 11 10 

 
C 

0 0 0 1 0 

1 0 1 1 1 
 

3

4(a)(iv) 1 mark for each pair. Allow follow through from (iii) 
 
• A.B   
• B.C+  
• A.C+  
   X A.B B.C A.C= + +  

3

QUESTION 9.
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Question Answer Marks 

4(b)(i) 1 mark per bullet point max 2: 
 
• Correct column headings and row headings – values only 
• Correct column headings and row headings – order 
 
1 mark for 2 correct rows or columns, 2 marks for 4 correct rows or columns 
(based on headings) 
 

  AB 

  00 01 11 10 

 
 
 

CD 

00 0 1 1 0 

01 0 0 1 0 

11 0 0 1 0 

10 0 0 1 0 
 

4

4(b)(ii) 1 mark per loop 
 

  AB 

  00 01 11 10 

 
 
 

CD 

00 0 1 1 0 

01 0 0 1 0 

11 0 0 1 0 

10 0 0 1 0 
 

2

4(b)(iii) 1 mark per bullet point: 
 
• A.B  
• B.C.D+  
   X A.B B.C.D= +  

2

Question Answer Marks 

5(a)(i) 1 mark per bullet point: 
 
• Running process is halted 
• Process moves to blocked state  

2
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Question Answer Marks 

3(a) 1 mark per bullet point to max 3: 
• Correct use of Idempotent law Y Y.Y    Y Y Y= = +   
• Correct use of Complement law  0 Y.    1 YY Y= = +  
• Correct use of Distributive law ( )X Y Z X.Y X.Z+ = +  

• Correct use of Redundancy law X. Y X YY + = +  
• Correct use of identity law X.1 X=  
 
1 mark for the correct answer 
 
For example: 
 
X A.B.C A.B.C A.B.C= + +  Idempotent law 

X A.B.C A.B.C A.B.C A.B.C= + + +  Distributive law 

( ) ( )X A.C. B B A.B. C C= + + +  Complement/Inverse law 

X A.C A.B= +   

( )X A. C B= +  Correct answer 

  
X A.B.C A.B.C A.B.C= + +  Distributive law 

( )X A.C. B B A.B.C= + +  Complement/Inverse law 

X A.C A.B.C= +   

( )X A. C B.C= +  Redundancy Law 

X A.(C B)= +  Correct answer 

4 

QUESTION 10.
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Question Answer Marks 

3(b)(i) 1 mark for first four as 0, 1 mark for 1011 
 

A B C X  

0 0 0 0  

0 0 1 0  

0 1 0 0  

0 1 1 0  

1 0 0 1  

1 0 1 0  

1 1 0 1  

1 1 1 1  

2 

3(b)(ii) 1 mark for correct K-map 

 AB 

  00 01 11 10 

C 
0 0 0 1 1 

1 0 0 1 0 

1 

1 mark 

1 mark 
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Question Answer Marks 

3(b)(iii) 1 mark for each correct loop to max 2 
 AB 

  00 01 11 10 

C 
0 0 0 1 1 

1 0 0 1 0 

2 

3(b)(iv) 1 mark per bullet point: 
• A.C   
• + A.B 
X A.C A.B= +  

2 

3(c)(i) 1 mark per bullet point to max 2: 
• Correct column headings and row headings – values only 
• Correct column headings and row headings – order 
 
1 mark for 2 correct rows or columns, 2 marks for 4 correct rows or columns (based on headings) 
 

  AB 

  00 01 11 10 

CD 

00 0 1 1 0 

01 0 0 1 0 

11 0 0 1 0 

10 0 0 1 0 

4 
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Question Answer Marks 

3(c)(ii) 1 mark for each correct loop to max 2: 
 

  AB 

  00 01 11 10 

CD 

00 0 1 1 0 

01 0 0 1 0 

11 0 0 1 0 

10 0 0 1 0 

2 

3(c)(iii) 1 mark per bullet point: 
• A.B  
• + B.C.D   
X A.B B.C.D= +  

2 
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Question Answer Marks

2(a) Circuit switching  1

2(b) 1 mark 
Any real-time application e.g. video conferencing // live streaming of a concert 
 
Justification 1 mark per bullet to max 2 
• reduced latency 
• there are little/no delays in sending/receiving data once the circuit is set up 
• because (stringent) error checking (as used in packet switching) is not 

required  
• circuit made available is dedicated to this communication stream 

3

Question Answer Marks

3(a)(i)                                               AB 
 

 
 

          C 
 

 00 01 11 10 

0 1 1 0 1 

1 1 1 0 1 

1

3(a)(ii) 1 mark for each correct loop
AB 

 
C 
 

 00 01 11 10 

0 1 1 0 1 

1 1 1 0 1 

2

3(a)(iii) 1 mark per bullet point 
 

• A 
• + B 
 
X = A + B 

2

QUESTION 11.



9608/32 Cambridge International AS/A Level – Mark Scheme 
PUBLISHED 

May/June 2019
 

© UCLES 2019 Page 5 of 9 
 

Question Answer Marks

3(b)(i) 1 mark correct values and order of row and column headings 
 
3 marks fully correct table entries (based on headings) or 
2 marks table entries contain one error (based on headings) or 
1 mark table entries contain two errors (based on headings) 
 
    AB 
 
 
 
 
  CD  

 00 01 11 10 
00 0 0 1 1 

01 0 0 1 1 

11 1 1 0 0 

10 1 1 0 0 

4

3(b)(ii) 1 mark per loop 
      
                                                    AB 
 

 
 
CD 

 00 01 11 10 
00 0 0 1 1 
01 0 0 1 1 
11 1 1 0 0 
10 1 1 0 0 

2

3(b)(iii) 1 mark for each bullet point 
 
• A.C 
• + A.C 
 
X = A.C + A.C 

2
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Question Answer Marks 

4(a) 1 mark for 3 or 4 correct products 
2 marks for all 5 correct products 
 

 . .  . .  . . . . . .X ABC ABC ABC ABC ABC= + + + +   

2

4(b) 1 mark for correct answer 
                                                       AB 
 

 
00 01 11 10 

0 1 0 0 0 

1 1 1 1 1 
 

1

4(c) 1 mark per correct loop  
                                                       AB 
 

 
00 01 11 10 

0 1 0 0 0 

1 1 1 1 1 
 

2

4(d) 1 mark per bullet point.  
 
• .AB  
• C+  
 

 .X AB C= +  //  .X C AB= +  

2

C 

C

QUESTION 12.
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Question Answer Marks 

2(a)(i) 1 mark for each 2 correct products, i.e. 3 marks for 6, 2 marks for 4 or 5, 1 mark 
for 2 or 3 
܆  ൌ .࡮.ۯ ࡯ ൅ .࡭ ۰. ۱ ൅ .ۯ ۰. ࡯ ൅ .࡭ ۰. ۱ ൅ .࡮.ۯ ࡯ ൅ .࡮.࡭ ۱ 

3

2(a)(ii) 1 mark for the correct K-map 
                           AB 
 
   
  C  

 00 01 11 10 
0 1 1 0 1 
1 1 1 0 1 

1

2(a)(iii) 1 mark for each correct loop 
 
                       AB 
 
   
  C  

 00 01 11 10 
0 1 1 0 1 
1 1 1 0 1 

2

2(a)(iv) 1 mark per bullet point: 
 
 ۯ •
• + ۰ 

܆  ൌ ۯ ൅	۰ // ܆ ൌ ۰ ൅   ۯ

2

2(b) ܆ ൌ ቀ൫܅ ൅ .൯܆ ሺ܇ ൅  ሻቁ܈
 
One mark for correct use of De Morgan’s law to + 
܆ • ൌ ൫܅൅ ൯܆ ൅ ൫܇ ൅  ൯܈

 
One mark for correct use of De Morgan’s law + to 
܆ • ൌ .܇ + ܆.܅  ܈

 
One mark for correct answer 
܆ • ൌ .܇	+܆.܅  ܈

3

  

QUESTION 13.


