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3.(a) Circuit (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Input Output 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 



 

3.(b) Circuit (ii) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.       

 

 Circuit (i)                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Circuit (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                              Circuit (i)                                                                  Circuit (ii) 

 

 

Both Circuit (i) and Circuit (ii) produce same output. The non-standard expression is the simplified 

expression from standard expression. 

 

5. 

 

 
 

Sum-of-Products (SOP) form is used at the Boolean expression above. In SOP form, product terms are 

summed while the output produced for product terms in truth table is 1(high). The product terms for 

Boolean expression above are ABC, ABC’, A’BC and AB’C. Hence, the input values of 111, 110, 011 

and 101 will produce high output value, which is 1. 

 

 

 

 

 

 

Input Output 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 

Input Output 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 



Part 2 

 

1. 

 
Truth table 1: 
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4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.(a) Truth table 2: 

 

The result in Truth table 1 are different with Truth table 2. This is because X is don’t care and can be 0 or 

1. 

 

4.(b) Timing diagram 

 

 
 

 

 

Input Output 

A B C D E1 E2 E3 E4 

0 0 0 0 0 1 0 0 

0 0 0 1 1 0 0 0 

0 0 1 0 0 1 0 0 

0 0 1 1 1 0 0 0 

0 1 0 0 0 1 0 0 

0 1 0 1 0 0 0 0 

0 1 1 0 0 1 0 1 

0 1 1 1 0 0 0 0 

1 0 0 0 0 0 0 0 

1 0 0 1 0 0 1 0 

1 0 1 0 0 0 0 0 

1 0 1 1 0 0 1 0 

1 1 0 0 0 0 0 0 

1 1 0 1 0 0 1 0 

1 1 1 0 0 0 0 1 

1 1 1 1 0 0 1 0 



 
 

The Boolean expression above is in Sum-of-Products (SOP) form. In SOP form, the output produced in 

truth table is high, which is 1. The product terms derived from Boolean expression are A’B’D, A’D’, AD, 

BCD’. Hence, the input values 0001 and 0011 produce high output E1, input values 0000, 0010, 0100 and 

0110 produce high output E2, input values 1001, 1011, 1101 and 1111 produce high output E3, input 

values 0110 and 1110 produce high output E4. 
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6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6.(a) Truth table 3: 

 

 

Both Truth table 2 and Truth table 3 have same output result. NAND gates only circuit is same with basic 

gates circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Input Output 

A B C D E1 E2 E3 E4 

0 0 0 0 0 1 0 0 

0 0 0 1 1 0 0 0 

0 0 1 0 0 1 0 0 

0 0 1 1 1 0 0 0 

0 1 0 0 0 1 0 0 

0 1 0 1 0 0 0 0 

0 1 1 0 0 1 0 1 

0 1 1 1 0 0 0 0 

1 0 0 0 0 0 0 0 

1 0 0 1 0 0 1 0 

1 0 1 0 0 0 0 0 

1 0 1 1 0 0 1 0 

1 1 0 0 0 0 0 0 

1 1 0 1 0 0 1 0 

1 1 1 0 0 0 0 1 

1 1 1 1 0 0 1 0 



6.(b) Timing diagram 

 

 
 

 

 

The Boolean expression above is in Sum-of-Products (SOP) form. In SOP form, the output produced in 

truth table is high, which is 1. The product terms derived from Boolean expression are A’B’D, A’D’, AD, 

BCD’. Hence, the input values 0001 and 0011 produce high output E1, input values 0000, 0010, 0100 and 

0110 produce high output E2, input values 1001, 1011, 1101 and 1111 produce high output E3, input 

values 0110 and 1110 produce high output E4. 

 


