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1) Simplify and implement the circuit 𝐹𝐹 (𝑥𝑥,𝑦𝑦, 𝑧𝑧) = [(𝑥𝑥 + 𝑦𝑦)(𝑥𝑥′ + 𝑧𝑧)]′ with NOR gates 

only. Use the minimum number of gates. (10 Marks)  
2) A combinational circuit has a has input bits 𝑤𝑤, 𝑥𝑥,𝑦𝑦, 𝑧𝑧 and an output 𝐹𝐹. The output is one 

when the number of one at the input is more than one. Design the circuit using a 
multiplexer (10 Marks) 

3) Using a decoder and minimal external gates design a combinational circuit with inputs 
bits 𝑥𝑥,𝑦𝑦, 𝑧𝑧 and two outputs  

𝐹𝐹 = 𝑥𝑥′𝑦𝑦′𝑧𝑧′ + 𝑥𝑥𝑥𝑥 
and  

𝐺𝐺 = (𝑥𝑥 + 𝑦𝑦)𝑧𝑧 
(10 Marks) 

4) A sequential circuit has three D flip-flops with the following input equations: 
𝐷𝐷𝐴𝐴 = (𝐴𝐴𝐶𝐶′ + 𝐵𝐵𝐵𝐵)𝑥𝑥′ 
𝐷𝐷𝐵𝐵 = (𝐵𝐵 ⊕ 𝐶𝐶)𝑥𝑥′ 
𝐷𝐷𝐶𝐶 = 𝐴𝐴′𝐶𝐶′𝑥𝑥′ 

and the output equation 𝑦𝑦 = 𝐴𝐴𝐴𝐴′𝐶𝐶′𝑥𝑥′. 
Draw the state transition table (4 Marks), and state diagram (4 Marks). What does the 
function do? (2 Marks) 
 

5) Using minimum possible of JK flip-flops design a counter that counts: 0, 1, 6, 3, 5, 2, 4, 
0, … (repeat). 

 
 


