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Q1 (a) Simplify the following Boolean function to a minimum number of literals :  
𝑌 = (𝐵 + 𝐵𝐶)(𝐵 + 𝐵𝐶)(𝐵 + 𝐷) 

[2] 

 (b) Explain the term universal gate. Construct the logic circuit for the function 𝒀 =
𝑩(𝑨 + 𝑪𝑫) + 𝑨𝑪 using 2-input NOR gates only. 

[3] 

    
Q2 (a) Formulate the Boolean function 𝑭 = 𝑨𝑩 + 𝑪 into a Canonical SOP form. [2] 
 (b) Simplify the following Boolean function and obtain the minimal-POS expression by 

Karnaugh map:  

𝐹 = (0,4,5,7,10,12) (2,8,13,15) 

[3] 

    
Q3 (a) Show how a full adder circuit is implemented using a decoder and logic gates.  [2] 
 (b) Perform the BCD-addition of 75 with 58. Construct the logic circuit for this BCD 

addition using 4-bit binary adders and logic gates.   
[3] 

    
Q4 (a) Develop a 4-to-2 priority encoder which has highest priority for highest order input. [2] 
 (b) Construct a multiplexer for the implementation of the following Boolean function: 

𝑌(𝐴, 𝐵, 𝐶, 𝐷) = (1,2,3,6,8,10,12,14) 

where the variable ‘A’ is used as input for the multiplexer. 

[3] 

    
Q5 (a) Distinguish between level triggering and edge triggering. [2] 
 (b) Construct the excitation table for J-Kflip-flop and D flip-flop. Using the excitation 

table, convert a J-K flip-flop into a D flip-flop. 
[3] 

    
Q6 (a) Design a 4-bit parallel-input-parallel-output shift register and explain its working.   [2] 
 (b) A synchronous down counter is required to count the following sequence:  

3-1-0-3... Design the counter with J-K flip-flop. 
[3] 
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