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Question 1 

 

ANS) a)  

X Y Z OUTPUT 

0 0 1 1 

1 0 1 1 

1 1 0 1 

Output = (~x ∧ ~y ∧ z) ∨ (x ∧ ~y ∧ z) ∨ (x ∧ y ∧ ~z)  

 

b) 
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c) 

 

 ~Z Z 

~X~Y 0 1 

~XY 0 0 

XY 1 0 

XY 0 1 

Simplified Expression: xy~z + ~yz 

d) 

 



5 
 

 

Question 2  

 

ANS a) 

A B C ~A ~B ~A+~B+C 

0 0 0 1 1 1 

0 0 1 1 1 1 

0 1 0 1 0 1 

0 1 1 1 0 1 

1 0 0 0 1 1 

1 0 1 0 1 1 

1 1 0 0 0 0 

1 1 1 0 0 1 
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b) 

A B C AC ~A B+ AC +~A A(B+ AC+ ~A) 

0 0 0 0 1 1 0 

0 0 1 0 1 1 0 

0 1 0 0 1 1 0 

0 1 1 0 1 1 0 

1 0 0 0 0 0 0 

1 0 1 1 0 1 1 

1 1 0 0 0 1 1 

1 1 1 1 0 1 1 
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Question 3 

 

 

ANS) a)  

 

Output =  (~P∧Q∧R) ∨ (P∧~Q∧~R) ∨ (P∧Q∧R) 
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b) 

P Q R OUTPUT 

0 0 0 1 

0 1 1 1 

1 1 1 1 

Output = (~P∧~Q∧~R) ∨ (~P∧Q∧R) ∨ (P∧Q∧R) 

 

Question 4 
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ANS) a) 

 

 

Output = (~X) ∨ (X∧Y∧~Z) ∨ (X∧Y∧~Z) 
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b)    

 

Output = ~X 

 

 

c) 
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Output = (~Y) ∨ (X) 

 

d) 

 

Output = (U) ∧ (Y∧~Z) 
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Question 5 

 

 

ANS) This explanation addresses the functionality of two logic circuits and their 

corresponding outputs, input/output tables, and Boolean expressions. 

1a) OUTPUT: 

Inputs: A = 1, B = 0, C = 0 

Output: 1 

Explanation: 

Follow the path from input C (0) to the bottom in put (0) of the topmost AND gate. Since C is 

0, ~C will be 1. So the output of the topmost AND gate is AND (0,1) = 0. The bottom AND 

gate has inputs ~B(1) and A(1) which results in AND output of 1. Therefore, the OR gate 

inputs are 0 and 1. OR of 0 and 1 is 1. Thus our output is 1. 

1b) INPUT/OUTPUT Table: 
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A B C Output 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 1 

1 1 0 1 

1 1 1 0 

 

1c)  Finding the Boolean expression that corresponds to the circuit: 

Disjunctive normal form = ~ab~c + a~b~c + a~bc + ab~c 

Minimal Form = b~c + a~b 

 

2a) OUTPUT: 
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Inputs: A = 0, B = 0, C = 1 

   Output: 0 

   Explanation: 

A is 0, so topmost AND gate output will be 0. B is 0, so middle AND gate output will be 0. 

Similarly A(1) is an input to the most bottom AND gate. So output of the most bottom AND 

gate is 0.   

Therefore, input for OR gate is 0,0,0 which results in OR output of 0. 

2b)  INPUT/OUTPUT Table: 

A B C Output 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 1 

1 1 0 1 

1 1 1 0 
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2c)  Finding the Boolean expression that corresponds to the circuit: 

 Disjunctive normal form = ~ab~c + a~b~c + a~bc + ab~c 

Minimal Form = b~c + a~b 

 

 

 

  

 

 

 


