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Q1/Design a full adder using two half adders and one OR Gate.  

 

Q2/Design 4 bit PISO.  

Drawing any one of follow is correct 
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Q3/ Design a combinational circuit whose input is a 3-bit number and whose output is 

the 2’s complement of the input number.  

QA1 A2 A3  F1 F2 F3 F4 

0 0 0  1 0 0 0 

0 0 1  0 1 1 1 

0 1 0  0 1 1 0 

0 1 1  0 1 0 1 

1 0 0  0 1 0 0 

1 0 1  0 0 1 1 

1 1 0  0 0 1 0 

1 1 1  0 0 0 1 

 

1    

    

𝐹1 = 𝐴1
̅̅ ̅ 𝐴2

̅̅ ̅ 𝐴3
̅̅ ̅ 

 

 1 1 1 

1    

𝐹2 = 𝐴1 𝐴2
̅̅ ̅ 𝐴3

̅̅ ̅ + 𝐴1
̅̅ ̅ 𝐴3 + 𝐴1

̅̅ ̅ 𝐴2 

 

 

 

1F 

2F 
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 1  1 

 1  1 

𝐹3 = 𝐴2
̅̅ ̅𝐴3 +  𝐴2𝐴3

̅̅ ̅ 

𝐹3 = 𝐴2⨁𝐴3 

 

 1 1  

 1 1  

𝐹4 = 𝐴3 

 

 

Q4/Answer ONE branch only 

A. Design 8 to 1 Multiplexer from 4 to 1 multiplexes and 2 to 1 Multiplexer. 

3F 

4F 
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Q5/ A combinational circuit is defined by the following three Boolean functions  

 𝐹1(𝐴, 𝐵, 𝐶) = ∑ 𝑚(0,3,4) 

1. 𝐹2(𝐴, 𝐵, 𝐶) = ∑ 𝑚(1,2,7) 
2. 𝐹3(𝐴, 𝐵, 𝐶) = ∏ 𝑀(0,1,2,4) 

Implement the circuit with a decoder and external OR gates. 
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Q6/ 

1. 𝐹(𝑊, 𝑋, 𝑌, 𝑍) = ∑ 𝑚(0,1,2,4,5,6,8,9,12,13,14) 

 

1 1  1 

1 1  1 

1 1  1 

1 1   

𝐹(𝑤, 𝑥, 𝑦, 𝑧) = 𝑦̅ +  𝑤̅𝑧̅ + 𝑥𝑧̅ 

2. 𝐹 = 𝐴̅𝐵̅𝐶̅ + 𝐵̅𝐶𝐷̅ +  𝐴𝐵̅𝐶̅ +  𝐴̅𝐵𝐶𝐷̅ 

 

1 1  1 

   1 

    

1 1  1 

𝐹 = 𝐵̅𝐶̅ + 𝐵̅𝐷̅ + 𝐴̅𝐶𝐷̅ 
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3. 𝐹(𝑊, 𝑋, 𝑌, 𝑍) = ∑ 𝑚(4,6,7,8,12,15), 𝑑(𝑊, 𝑋, 𝑌, 𝑍) = ∑ 𝑚(2,3,5,10,11,14)   

 

  x x 

1 x 1 1 

1  1 x 

1  x x 

𝐹(𝑤, 𝑥, 𝑦, 𝑧) = 𝑦 +  𝑥𝑧̅ + 𝑤𝑧̅  

𝐹(𝑤, 𝑥, 𝑦, 𝑧) = 𝑦 +  𝑤̅𝑥 + 𝑤𝑧̅ 

 

 

B- Simplify the Boolean Function F and implemented it with NAND and NOR gates  

  

𝐹 = 𝐴𝐶̅ + 𝐴𝐶𝐸 + 𝐴𝐶𝐸̅ +  𝐴̅𝐶𝐷̅ + 𝐴̅𝐷̅𝐸̅  


