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1. i. Consider the Boolean function, 𝐹(𝑤, 𝑥, 𝑦, 𝑧) = 𝑤𝑦 + 𝑥𝑦 + 𝑤′𝑥𝑦𝑧 + 𝑤′𝑥′𝑦 + 𝑥𝑧 + 𝑥′𝑦′𝑧′. 

Simplify using K-map and identify the complete set of essential prime implicants? 

Ans- 

 
 

ii. Simplify the following Boolean expression using Boolean algebra. 

𝑎. 𝐴′𝐵(𝐷′ + 𝐶′𝐷) + 𝐵(𝐴 + 𝐴′𝐶𝐷) (to one literal) 

Ans- 

A'B(D' + C'D) + B(A + A'CD) = B(A'D' + A'C'D + A + A'CD) 

        = B(A'D' + A + A'D(C + C') = B(A + A'(D' + D)) = B(A + A') = B 

 

b. BC’D’+ ABC’ + AC’D + AB’D + A’BD’ (to three literals) 

Ans- 
[A'BD'+ABC'+BC'D']+[ABC'+AB'D+AC'D] Rearrange and add another ABC' term 

i.5 

ii.2.5

+2.5 



[A'(BD')+A(BC')+(BD')(BC')]+[(AC')B+(AD)B'+(AC')(AD)] Group concensus 

A'BD'+ABC'+ABC'+AB'D Drop duplicate term 

A'BD'+ABC'+AB'D 

2. i. Convert the given expression in SOP and POS canonical form 𝐹(𝐴, 𝐵, 𝐶) = (𝐴 + 𝐵)(𝐵 +
𝐶)(𝐴 + 𝐶)     

Ans- 

 

 

i.5 

ii.5 

 



 
 

ii. Simplify the following using K-Map and draw the logic diagram using only NAND gates. 

F(a,b,c,d) =𝑎𝑐′𝑑′ + 𝑎′𝑐 + 𝑎𝑏𝑐 + 𝑎𝑏′𝑐 + 𝑎′𝑐′𝑑′ 

Ans- 

 
3.  

i. Write the expansion results for the given formats. 

 

Format Expansions 

//let x = 4'b1010 &x? 

//let x = 4’b1010, y = 4’b0000 x | y? 

// let x = 4’b1100 

y = x << 2; 

y=? 

//let a = 1’b1, b = 2’b00, c = 2’b10, d = 3’b110 

 

y = {a, b, c, d, 3’b001} 

y=? 

//let a = 1’b1, b = 2’b00, c = 2’b10, d = 3’b110 

 

y = { 4{a}, 2{b}, c } 

y=? 

i.5 

ii.5 



 Ans 

Format Expansions 

 

//let x = 4'b1010 

// &x //equivalent to 

1 & 0 & 1 & 0. 

Results in 1'b0 

//let x = 4’b1010, y = 4’b0000 

x | y  

 

//bitwise OR, result is 

4’b1010 

// let x = 4’b1100 

y = x << 2; 

// y is 4’b0000 

//let a = 1’b1, b = 2’b00, c = 2’b10, d = 

3’b110 

y = {a, b, c, d, 3’b001} 

y is then 

11’b10010110001 

//let a = 1’b1, b = 2’b00, c = 2’b10, d = 

3’b110 

 

y = { 4{a}, 2{b}, c } 

y = 8’b1111000010 

 

ii. Implement the following multiple output Boolean functions  

F1(A,B,C)=Σm(0,4,7)+ Σdm(2,3), F2(A,B,C)= Σm(1,5,6) and F3(A,B,C)= Σm(0,2,4,6) with 

suitable decoder and external gates. What is the advantage of decoder. 

Ans- 

 
 

4. Design a combinational circuit with three inputs, x, y, and z, and three outputs, A, B, and C. 

When the binary input is 0, 1, 2, or 3, the binary output is one greater than the input. When the 

binary input is 4, 5, 6, or 7, the binary output is one less than the input. Write the Verilog code 

using data flow modelling for the designed circuit. 

10 



Ans-

 

 
 

5. Write Verilog code for the following logic diagram shown in Figure.1 using structural modelling. 

Consider A as addend and B as augend.  

10 



 
Figure.1 

Ans-Referral code for 4-bit adder and along with this code two AND gate and one OR 

gate can be attached for Output Carry. 

 

 
 

 


