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   CO BL 
Q.1(a) Let R1, R2, and R3 are 4-bit registers that store signed numbers in 2's complement 

form. Say, R1=1100 and R2=1011, and the result of (R1+R2) is stored in R3. Does R3 
contain a valid data? Justify your answer. 

[2] 1,2 1 

Q.1(b) (i) Convert the decimal number 0.456 into its octal equivalent. 
(ii) In a number system of base r, the equation x2-12x+37=0, has x=8 as one of its 
solutions. Calculate the value of r. 

[1+2] 1,2 2 

     
     

Q.2(a) Explain the following parameters regarding logic gates: 
(i) Noise Margin (ii) Fan out. 

[2] 1,2 1 

Q.2(b) Explain the working of a standard TTL-inverter circuit with diagram. [3] 1,2 2 
     
     

Q.3(a) What are the advantages of CMOS logic family? Implement the logic function, Y=AB+C 
using CMOS logic (Complemented inputs allowed). 

[2] 1,2 1 

Q.3(b) Minimize the following Boolean function using K-Map and further implement using 
NAND gates (upto three inputs) only. 
                 𝒀(𝑨, 𝑩, 𝑪, 𝑫) = ∑ 𝒎(𝟎, 𝟐, 𝟑, 𝟓, 𝟔, 𝟖) + 𝒅(𝟏𝟎, 𝟏𝟏, 𝟏𝟐, 𝟏𝟑, 𝟏𝟒, 𝟏𝟓) 

[3] 1,2 2 

     
     

Q.4(a) Convert the following Boolean function into maxterm representation: 
Y(A, B, C)=(A+B)(B+C)(A+C’) 

[2] 1,2 1 

Q.4(b) Minimize the following Boolean function using K-Map and further implement using 
NOR gates (upto three inputs) only. 
                 𝑭(𝑨, 𝑩, 𝑪, 𝑫) =  𝛑(𝟏, 𝟐, 𝟑, 𝟓, 𝟖, 𝟗, 𝟏𝟎, 𝟏𝟏). 𝐝 (𝟕, 𝟏𝟓) 

[3] 1,2 2 

     
     

Q.5(a) Define entity and architecture in VHDL coding with an example. [2] 1,2 1 
Q.5(b) A digital system has a 3-bit input from 000 to 111. Design a logic circuit that produces 

a high output whenever the equivalent decimal input is an odd number. Perform the 
steps using K-Map simplification and realization with NAND gates. 

[3] 1,2 2 
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