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Instructions: 

 ALLOWED: pens and drawing tools (no red color). 

 NOT ALLOWED:  Papers, calculators, literatures and any handouts. Otherwise, it will lead to the non-approval of your 

examination. 

 Shut down Telephones, and other communication devices. 

Please note: 

 This exam paper contains 4 questions totaling 20 marks 

 Write your name and your matriculation number on every page of the solution sheets. 

 All solutions together with solution methods (explanatory statement) must be inserted in the labelled position on the solution 

sheets. 

 
Question 1  Multiple Choice        (5 marks) 

Identify the choice that best completes the statement or answers the question. 

1) The sum of ripple carry adder is 

a)  𝐒𝒊 = 𝐀𝒊⨁𝐁𝒊⨁𝐂𝒊 

b)  𝐒𝒊 = 𝐀𝒊𝐁𝒊 + 𝐀𝒊𝐂𝒊 + 𝐁𝒊𝐂𝒊 
c)  𝐒𝒊 = 𝐀𝒊 + 𝐁𝒊 + 𝐂𝒊 

d)  𝐒𝒊 = 𝐀𝒊𝐁𝒊𝐂𝒊 

 
2) A BCD-to-7 segment decoder has 0100 on its inputs. The active outputs are  

a)  a, c, f; g b)  b, c, f; g 

c)  b, c, e, f d)  b, d, e, g 

 
3) A 6x64 line decoder can be built using: 

a)  six 2x4 line decoders only b)  nine 2x4 line decoders only 

c)  seven 3x8 line decoders only d)  nine 3x8 line decoders only 

 
4) A demultiplexer can be used as 

a)  Encoder  b)  Multiplexer 

c)  Decoder d)  None of the above 

 
5) An 8-to-1 multiplexer has inputs A, B and C connected to the selection inputs S2, S1 and S0, 

respectively. The data inputs 𝑰𝟎 through 𝑰𝟕 are as follows: 

𝐈 𝟏 =  𝐈𝟐  =  𝟎;       𝐈𝟑 = 𝐈𝟓 =  𝐈𝟕 = 𝟏;       𝐈𝟎  =  𝐈𝟒  =  �̅�     𝐚𝐧𝐝        𝐈𝟔  =  𝐃 
The Boolean function that the multiplexer implements is: 

a)  𝑭 =  𝜮 𝒎 (𝟎, 𝟔, 𝟕, 𝟖, 𝟏𝟎, 𝟏𝟏, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓) 
b)  𝑭 =  𝜮 𝒎 (𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟗, 𝟏𝟐) 
c)  𝑭 =  𝜮 𝒎 (𝟎, 𝟔, 𝟕, 𝟖, 𝟗, 𝟏𝟏, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓) 
d)  𝑭 =  𝜮 𝒎 (𝟎, 𝟔, 𝟕, 𝟗, 𝟏𝟏, 𝟏𝟒, 𝟏𝟓) 
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Question 2             (7 marks) 

a) What function 𝑭(𝒙, 𝒚, 𝒛) is implemented in the figure shown below? You may answer using the minterm 

notion.           (2 marks) 

 
Solution 

 

 

 

 

b) A combinational circuit is defined by the following three Boolean functions: (5 marks) 

𝐅𝟏 =  𝐗 + 𝐘̅̅ ̅̅ ̅̅ ̅ + 𝐗𝐘𝐙 

𝑭𝟐 =  𝑿𝒁̅̅ ̅̅  𝒀 

𝑭𝟑 =  �̅� + 𝒀̅̅ ̅̅ ̅̅ ̅̅ + �̅��̅��̅� 
Design the circuit with a 3-to-8 decoder and external gates. 

Solution 
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Question 3:            (5 marks) 

 

Design the function 𝐅(𝐀, 𝐁, 𝐂, 𝐃)  =  ∑ 𝐦 (𝟏, 𝟒, 𝟓, 𝟖, 𝟏𝟎, 𝟏𝟐, 𝟏𝟑) using 8x1multiplexer. 

 

Solution 
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Question 4             (3 marks) 

 
Construct a 1-to-32 demultiplexer using only two types of demultiplexers: 1-to-4 and 1-to-8. 

 

Solution 
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