
 



 



 



  



 

SOLUTIONS 

1          

    (a) 

Find the minimum SOP and the minimum POS for each function: 

F(a, b, c, d) =  M (0, 1, 6, 8, 11, 12) 

    (b) F(a, b, c, d) =  m ( 1, 3, 4, 11) +  d (2, 7, 8, 12, 14, 15) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2  Find a minimum SOP solution using Quine McCluskey method 

    
F(a, b, c, d) =  m (2, 3, 4, 7, 9, 11, 12, 13, 14) +  d (1, 10, 15) 

 



 

 



3  Find all minimum SOP solutions for the function using Petrick’s method 

 
F(a, b, c, d) =  m (0, 3, 4, 5, 7, 9, 11, 13) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

4  

 

(a) 

Using the method of map-entered variables, use 4-variable maps to find a minimum SOP 

expression for: 

F(A, B, C, D, E) =  m (0, 4, 6, 13, 14) +  d (2, 9) + E(m1+ m12) 

   (b) Z(A, B, C, D, E, F, G) =  m (2, 5, 6, 9) +  d (1, 3, 4, 13, 14) + E(m11+ m12) + Fm10 + Gm0 

 

 





 

 

 

 



5 (a) In the circuit shown below, assume the inverters have a delay of 1 ns and the other gates have a 

delay of 2 ns. Initially A = B = C = 0 and D = 1; C changes to 1 at time 2 ns. Draw a timing 

diagram showing the glitch corresponding to the hazard. 

 (b) Identify the hazard as per the circuit given below. Modify the circuit so that it is hazard-free. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 (a) Show how two 2:1 multiplexers (with no added gates) could be connected to form a 3:1 MUX. 

Input selection should be as follows: 

If AB = 00, select I0 

If AB = 01, select I1 

If AB = 1- (B is a don’t care), select I2. 

   (b) Implement AND gate and OR gate using 2:1 MUX 

(c) Using four-valued logic, find A, B, C, D, E, F, G and H from the below circuit: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

7 (a) What do you mean by hazards in combinational logic? What are the different types of hazards? 

Explain. 

   (b) Obtain the timing diagram for the circuit shown below. Assume that the AND gate has a delay of 

10 ns and the OR gate has a delay of 5 ns. 

 

 

 

 

 

 

 

 

 

 

 



 



 

 



8 
Write the truth table for Binary to Gray code converter and realize the same using four 8:1 

multiplexers.  

 

 



 


