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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1(a) 
Define: 1. Literal     2. Canonical SOP     3. Maxterm    4. Combinational Logic  

             5. Prime Implicant and Essential Prime Implicant                                                                                                                                                                                                                              

[5] CO1 L1 

(b) 

Convert the following Boolean function into: 

       1. X=f (a, b, c)   = (𝑎  + b)(b + 𝑐 )  minterm canonical form 

        2. Y=f (x, y, z ) = x + 𝑥  𝑧  (y + 𝑧  ) maxterm canonical form      

[5] CO1 L2 

2 (a) 

Design a three input one output combinational circuit which has output equal 

to 1 when majority of its inputs are at logic 1 and has output equal to 0 when 
majority of its inputs are at logic 0. 

[7] CO2 L2 

(b)  Explain general approach to combinational logic design.      [3] CO2 L2 
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3  

Find the prime implicants and the essential prime implicants of the following 

Boolean function using K-Map. 

(a) Y= ∑ (1,3,5,7,8,10,12,13,14) + ∑d (4,6,15)   

(b)  Y= π ( 0,1,4,5,8,9,11) +π d (2, 10 )    

[5] CO1 L3 

4 
Find all the prime implicants and essential prime implicants of the function Y 
using Quine-McCluskey method and realize the minimal sum using NOR. 

Y= ∑ (7,9,12,13,14,15) +∑d ( 4,11 )          

[10] CO1 L3 

5 
Explain the working principle of four bit Look Ahead Carry adder with relevant 

equations and block diagram.            
[10] CO2 L2 

 

6   Design and implement 2-bit magnitude comparator.  [10] CO1 L2 

7 (a)  State any two disadvantages associated with basic encoder circuit  [2] CO1 L1 

(b) 
Write a condensed truth table for a 4 to 2 line priority encoder with a valid 

output, where the highest priority is given to the lowest bit position and obtain 
the minimal sum expression for the output. 

[8] CO2 L3 

8  

Implement the following Boolean expression using IC 74138 

(a) A = f( w, x, y, z) = ∑(1,9,11,13) obtain POS 
(b)  B =  f(p, q, r, s)     = ∑(0,6,12,14) obtain SOP 

[5 + 5] CO2 L2 

 
 

 

 

 

 

 

 

 

 
 

3  

Find the prime implicants and the essential prime implicants of the following 

Boolean function using K-Map. 

(a) Y= ∑ (1,3,5,7,8,10,12,13,14) + ∑d (4,6,15)     

(b)   Y= π ( 0,1,4,5,8,9,11) +π d (2, 10 )     

[5] CO1 L3 

4 
Find all the prime implicants and essential prime implicants of the function Y 
using Quine-McCluskey method and realize the minimal sum using NOR. 

Y= ∑ (7,9,12,13,14,15) +∑d ( 4,11 )          

[10] CO1 L3 

5 
Explain the working principle of four bit Look Ahead Carry adder with relevant 

equations and block diagram.            
[10] CO2 L2 

 

6  Design and implement 2-bit magnitude comparator.  [10] CO1 L2 

7 (a)  State any two disadvantages associated with basic encoder circuit  [2] CO1 L1 

(b) 
Write a condensed truth table for a 4 to 2 line priority encoder with a valid 
output, where the highest priority is given to the lowest bit position and obtain 

the minimal sum expression for the output. 

[8] CO2 L3 

8  

Implement the following Boolean expression using IC 74138 

(a) A = f( w, x, y, z) = ∑(1,9,11,13) obtain POS 
(b)  B =  f(p, q, r, s)     = ∑(0,6,12,14) obtain SOP 

[5 + 5] CO2 L2 

 



SOLUTIONS TO IAT 1 

1(a) 
Define: 1. Literal     2. Canonical SOP     3. Maxterm    4. Combinational Logic  

             5. Prime Implicant and Essential Prime Implicant                                    5M           

Select from below list                                                                                                                                                                                
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Q 1 b. Convert the following Boolean function into: 

       1. X=f (a, b, c)   = (𝑎  + b)(b + 𝑐 )  minterm canonical form 
        2. Y=f (x, y, z ) = x + 𝑥  𝑧  (y + 𝑧  ) maxterm canonical form                              5M 

 



Q 2) Design a three input one output combinational circuit which has output equal to 1 when 

majority of its inputs are at logic 1 and has output equal to 0 when majority of its inputs are at 

logic 0.                                                                                                          7M 
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Q 2 b) Explain the general approach to combinational logic design.      3M 

 

 

 

 



Q 3 Find the prime implicants and the essential prime implicants of the following Boolean 

function using K-Map.                                                                                  5M + 5M 

(a) Y= ∑ (1,3,5,7,8,10,12,13,14) + ∑d (4,6,15)   

(b)  Y= π ( 0,1,4,5,8,9,11) +π d (2, 10 )    

a)  Y contains only EPIs. 

 

 
 

 



Q 4) Find all the prime implicants and essential prime implicants of the function Y using 
Quine-McCluskey method and realize the minimal sum using NOR.          10M 

Y= ∑ (7,9,12,13,14,15) +∑d ( 4,11 )          

 

 



 

𝒀 =  𝒃𝒄 𝒅  +  𝒃𝒄𝒅 +  𝒂𝒅 +  𝒂𝒃 

Implement Y equation using only NOR gates.  

 

Q 5) Explain the working principle of four bit Look Ahead Carry adder with relevant 

equations and block diagram.                                                                                  10M 

        



 



 



 
Q 6.  Design and implement 2-bit magnitude comparator.         10M 

 

 



 
Draw the Logic Diagram for LT, EQ and GT. 

Q 7.  State any two disadvantages associated with basic encoder circuit (Consider 4:2 or 8:3 

decoders as example).                                                                      2M 

 



Q 7b) Write a condensed truth table for a 4 to 2 line priority encoder with a valid output, 

where the highest priority is given to the lowest bit position and obtain the minimal sum 

expression for the output.                                                                          8M 

 
 



Q 8. Implement the following Boolean expression using IC 74138                                         5M + 5M 

       (a) A = f (w, x, y, z) = ∑(1,9,11,13) obtain POS 

(b)  B = f (p, q, r, s)     = ∑(0,6,12,14) obtain SOP 
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