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Part- II- A (Structured Essay) 

01.    
 

I. Consider the following k-map below 
Write the simplified SOP and POS separately for above  
K-map. 

      SOP:   ................................................................................ 

POS:   ................................................................................ 

 

II. Give a Difference between Combinational circuits and Sequential circuits. 
 
....................................................................................................................................................................... 
 
....................................................................................................................................................................... 
 

III. Give 02 rules that should be followed during simplification using K-map. 
 
....................................................................................................................................................................... 
 
....................................................................................................................................................................... 
 

IV. Convert the following into NAND and NOR. (Using the De-Morgan Law) 

                                                                                NAND                                                                                   NOR 

         a.  ((A+B)’(C+D)’)’                   …..................................                                         ….................................. 

         b. ((A’C)’.D’)’                            …..................................                                         …..................................
  

02.    
I. The below truth table shows all alternative input values of a half-adder. 

 

 

 

 

 

 
a) Write the corresponding output values. 

0                 1 

1                 0 

1                 1 

0                 0 
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b) Draw a logic circuit diagram to represent the binary half adder. 

....................................................................................................................................................................... 
 
....................................................................................................................................................................... 
 
....................................................................................................................................................................... 
 
....................................................................................................................................................................... 
 

II. Convert the following SOP expressions to POS. 
a) A′B′C+AB′C+ABC′                b) F(P,Q,R) = P′Q′R+PQR′+PQR 
 

          …………………………………………………………..                   ……………………………………………………………. 
 
 

III. Convert the following POS expressions to SOP. 
a) (X+Y′+Z)(X′+Y+Z′)(X′+Y′+Z′)                         b)  F(P,Q,R)=(P+Q+R′)(P′+Q′+R)(P+Q′+R)  
 
    …………………………………………………………..                   ……………………………………………………………. 

 
03.    

I. Complete the K-map and convert it into SOP form 
 
(A+B’+C’+D) (A+B+D) (A’+B’+C’+D) (A’+B+D) (B+C+D’) 
                                               
                 
 
 
 
 
 
 
 

 

.................................................................................................................................................... 
 

II. Map the following SOP expression on a Karnaugh map: 
 

 𝑩̅𝑪̅ + A𝑩̅ + AB𝑪̅ + A𝑩̅C𝑫̅ + 𝑨̅𝑩̅𝑪̅D + A𝑩̅CD 

.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
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04. 
I. Construct a truth table for a Full Adder, showing all possible input combinations and their 

corresponding sum and carry outputs. 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 

II. Draw a logical circuit diagram for a Full Adder using basic logic gates to represent its functionality 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 

III. Compare combinational circuits vs sequential circuits using a diagram. 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 
.................................................................................................................................................... 
 


