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 (c) encryption: process of turning plain text into cipher text 
public key: key widely available that can be used to encrypt message 
that only owner of private key can decrypt // can be used to decrypt a 
message thereby confirming originator of message 

1 
 
 
1 

 (d) (i) digital signature 1 

  (ii) • software is put through hashing algorithm 

• hash total is encrypted with private key (digital signature) 

• software + encrypted hash / digital signature are sent 

• receiver is in possession of sender’s public key 

• the received hash total / digital signature is decrypted with public key 
(SH) 

• the receiver hashes received software (RH) 

• If SH matches RH then software is authentic and has not been altered 

 
 

Any four 
points 1 

mark each 

  Total: 13 

3 (a) (i) enumerated 1 

  (ii) record 1 

  (iii) MyMonthOfBirth � DateOfBirth.ThisMonth 1 

 (b) (i) TYPE LocationRainfall 
   DECLARE LocationName         : STRING 

   DECLARE LocationHeight       : INTEGER  

   DECLARE TotalMonthlyRainfall : ARRAY[1..12] OF REAL 

ENDTYPE 

1 
1 
1 

1 +1 

  (ii) • no need to re-sort data every time new data is added 

• only a small file so searching will require little processing 

• new records can easily be appended 

1 
1 
1 
 

[max 2] 

  Total: 10 

4 (a) (i) 
Circuit 1 

A B X 

0 0 1 

0 1 1 

1 0 1 

1 1 0 
 

 
 
 
 
 
 
 
 
 
 
1 

QUESTION 6.
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  (ii) 
Circuit 2 

A B X 

0 0 1 

0 1 1 

1 0 1 

1 1 0 
 

 
 
 
 
 
 
 
 
 
 
1 

 (b) (i) 
• circuit 1: BA.  

• circuit 2: A + B  

1 

1 

  (ii) 
≡BA.  A + B  1 

 (c) 
BBA .)( +  

Mark as follows: 

)( BA+  

B.  

bar over whole expression 

 
 
 
1 
1 
1 

 (d)  BBA .)( +  

= )( BA+ + B  

= BBA ++ )(  

= )( BBA ++  

= 1+A  
=1 
 
allow f.t. from (c)  

 

1 

1 

1 

1 

1 

[max 3] 

  Total: 11 

5 (a)  Monitoring system 1 

 (b) • temperature sensor … 

•  transmits measured temperature  

• analogue to digital converter … 

•  converts analogue signal from sensor to digital value that can be 
stored 

• storage device // data logger… 

•  for recording readings from sensor 

• transmission hardware … 

•  to transfer data from sensor to storage device 

• processor … 

•  to process incoming data 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
 

[max 6] 
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4 (a) (i) 

    [2] 
 
  (ii) Half adder  [1] 
 
  (iii) C // Carry  [1] 

S // Sum  [1] 
 

represents the carry part of the addition of two bits  [1] 
represents the sum part of the addition of two bits  [1] 

 
 
 (b) (i) A.  [1] 

(A.B + C)  [1] 
 
  (ii) Allow follow through from (b)(i) 
 

A.(A.B+C) 
= A.A.B + A.C 
= A.B +A.C 
= A.(B+C) 

 
1 mark for each correct simplification line – max 2  [2] 
1 mark for A.(B+C) if correct answer to part (b)(i)  [1] 

 
    
 
  

Input Output  

1 mark for each 
correct column  

(A and B) 

X Y A B 
0 0 0 0 

0 1 0 1 

1 0 0 1 

1 1 1 0 

QUESTION 7.
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5 (a) (i) 
 

Input 
Working space 

Output 

1 mark each column 
 

If zero marks then  
6 or 7 pairs correct  – 1 mark 

P Q R J K 
0 0 0  0 0 

0 0 1  0 1 

0 1 0   0 1 

0 1 1  1 0 

1 0 0  0 1 

1 0 1  1 0 

1 1 0  1 0 

1 1 1  1 1 
[2] 

 
  (ii) Full adder  [1] 
 
  (iii) C / Carry  [1] 

S / Sum  [1] 
represents the carry part of the addition of three bits  [1] 
represents  the sum part of the addition of three bits  [1] 

 
 
 (b) (i) A. [1] 

(A+B).C  [1] 
 
  (ii) Allow follow through from (b)(i) 
 

A. ((A+B).C) 
= A.(A.C + B.C) 
= A.A.C +A.B.C 
= A.C  + A.B.C 
= A.C (1 + B) 
=A.C.1 
= A.C 

 
1 mark for each correct simplification line – max 3 [3] 
1 mark for A.C if correct answer to part (b)(i) [1] 

 
    [4] 
 
  

QUESTION 8.
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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 9.
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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 10.



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

May/June 2017

 

© UCLES 2017 Page 5 of 7 
 

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(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 11.
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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 

3(a) NOR 1

3(b)(i) 1 mark for X column, 1 mark for Y column 
 
 

A B Working Space X Y 

0 0  0 0 

0 1  0 1 

1 0  0 1 

1 1  1 0 

2

3(b)(ii) Half adder 1

3(b)(iii) 1 mark per bullet  
• X is (used for) carry 
• Y is (used for) sum 

2

3(c) 1 mark per bullet for working (max 4) 
 

. . .  . . .  . . .  . . .  . . .ABC D ABC D ABCD ABCD ABC D+ + + +   
= . . .  . . .  . . .  . . .  . . .  . . .ABC D ABC D ABCD ABCD ABC D ABC D+ + + + +  
• Adding in a second copy of the first term (Use of Idempotent Law) 
 

= ( ). . .  .  .  .AB C D C D CD C D+ + +  + ( ). . .AC D B B+  

• Taking .AB  and . .AC D  outside brackets (Associative Law) 
 
= ( ) ( )( ). . .   .AB C D D C D D+ + + + ( ). . .AC D B B+  

• Grouping ( ) ( ).   .C D D C D D+ + +  (Associative Law and Commutative 
Law) 

 
= ( ) ( )( ). . . 1  . 1AB C C+ + ( ). . . 1AC D   

= ( ). .  AB C C+  + ( ). . . 1AC D  

= ( ). . 1AB + ( ). . . 1AC D   

• Replacing ( )D D+  with 1 and replacing ( )  C C+ with 1 (Use of 
Complement Law) 

 
= .AB  + . .AC D  
• Reducing first four terms to .AB  and reducing last two terms to . .AC D   

(Use of Identity Law) 
 
1 mark for correct answer 
= .(A B  + . )CD   

5

QUESTION 12.
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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 13.
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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 

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 14.


