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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 2nd Semester BE/BTECH 

CS6201 DIGITAL PRINCIPLES AND SYSTEM DESIGN 
UNIT I-V 

1. Find the prime implicants using tabulation method.  F(w,x,y,z) = ∑(1,4,6,7,8,9,10,11,15)   
2. Simplify the Boolean function below F(w, x, y, z) =  ∑ (1, 2, 3, 5, 9, 12, 14, 15)  which has the don’t 

care conditions   
3. Determine the minimum sum of products and minimum product of sums for f = 

b’c’d’+bcd+acd’+ab’bc’d 
4. Simplify the following Boolean expressions to a minimum number of literals (a)  ABC + ABC+AB  

(b) ABC + AC + B (c) (A+B)(A+B) (d) BC(AD + AD) + AB (e) (A + B+ AB)(AB + AC + BC) (f) AC + ABC + A C 
(g) BD + BC D + A B C D (h) A B + ABD + AB D + A C D + A B C 

5. Simplify the following function using K-Map technique F(W,X,Y,Z) = Σm(0,7,8,9,10,12) + Σd(2,5,13) 
6. Minimize the expression using Quine McCluskey method.  F = Σm(0, 1, 9, 15, 24, 29, 30) + Σd(8, 11, 

13) 
7. Simplify using K-Map technique G = Π M(0,1,3,5,7,9,11) 
8. State and prove (a) De Morgan’s theorem (b) Consensus theorem 
9. Using k-map method obtain the minimal SOP expressions  F(x,y,z,w) = ∑(1,3,4,5,6,7,9,12,13)   
10. Using Quine-Mc Clusky method find minimum SOP F (a,b,c,d,e) = 

∑(0,2,3,5,7,9,11,13,14,16,18,24,26,28,30) 
11. Reduce using K-map F(w,x,y,z) = ∑m(0,7,8,9,10,12) + ∑d(2,5,13) 
12. Reduce the Boolean function using K Map technique and implement using gates F(w, x, y, z) = ∑ (0, 

1, 4, 8, 9, 10) which has the don’t care conditions  d(w, x, y, ,z) = ∑ (2, 11) 
13. Discuss working principle of carry look-ahead adder 
14. Design a Full Adder and derive expression for sum and carry 
15. Design a circuit that converts 8421 BCD Code to Excess-3 code and BCD code. 
16. Design a combinational circuit that converts binary into grey code 
17. Design a 4 bit Magnitude Comparator with three output 
18. Construct a 4 bit odd parity generator circuit using gates 
19. Implement T flip flop using D flip flop and JK flip flop using D flip flop 
20. Explain race free state assignment with an example 
21. Implement the given Boolean function using 4:1 Multiplexer F(x,y,z)= ∑(1,2,5,7) 
22. Design a 3 to 8 line decoder with necessary diagram  
23. Construct a 4 bit odd parity generator circuit using gates 
24. Design and implement a 8421 to gray code converter. Realize the converter using only NAND gates 
25. Implement the given Boolean function using 8 x 1multiplexer. F(w,x,y,z) = ∑(2,3,5,6,11,14,15) 
26. Construct a 5 to 32 line decoder using 3 to 8 line decoders and 2 to 4 line decoder 
27. Discuss design procedure for synchronous sequential logic with example 
28. Design a Mod-10 Synchronous counter using JK Flip-Flop. Give execution table and state table 
29. Explain the hazards in combinational circuit and sequential circuit and explain how we can remove 

the hazards 
30. Explain the steps for designing asynchronous sequential circuits 
31. With neat diagram explain 3 bit ripple counter and UP/DOWN Counter 
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32. Design a shift register using JK flip-flop 
33. Discuss in detail the procedure for reducing the flow table with an example 
34. Design a three bit synchronous counter with T flip flop and draw the diagram 
35. Explain the steps for design of asynchronous sequential circuits 
36. Design an asynchronous sequential circuit with 2 inputs X and Y and with one output Z. Whenever Y 

is 1, input X is transferred   to Z. When Y is 0; the output does not change for any change in X. Use 
SR latch for implementation of the circuit 

37. Design a synchronous counter which counts in the sequence 000,001,010,011,100,101,110,111,000  
using D Flip Flop 

38. Design an asynchronous sequential circuit that has 2 inputs X2 and X1 and one output Z. When 
X1=0, the output is 0. The first change in X2 that occurs while X1 is 1 will cause output Z to be 1. The 
output Z will remain 1 until X1 returns to 0 

39. Develop the state diagram and primitive flow table for a logic system that has 2 inputs, x and y and 
an output z. And reduce primitive flow table. The behavior of the circuit is stated as follows. Initially 
x = y = 0. Whenever x = 1 and y = 0 then z = 1, whenever x = 0 and y = 1 then z = 0. When x = y = 0 or 
x = y = 1 no change in z it remains in the previous state. The logic system has edge-triggered inputs 
without having a clock. The logic system changes state on the rising edges of the 2 inputs. Static 
input values are not to have any effect in changing the z output. 

40. Design an asynchronous sequential circuit with inputs x1 and x2 and one output z. Initially both the 
inputs are equal to 0. When x1 and x2 becomes 1, z becomes 1. When second input also becomes 1, 
z = 0; The output stays at 0 until circuit goes back to initial state 

41. Design using PAL the following Boolean function 
W(A,B,C,D)= Σ(2,12,13) X(A,B,C,D)= Σ(7,8,9,10,11,12,13,14,15) Y(A,B,C,D)= Σ(0,2,3,4,5,6,7,8,10,11,15) 
Z(A,B,C,D)= Σ(1,2,8,12,13) 

42. Design and explain a 32x8 ROM 
43. Explain the operation of static and dynamic MOS RAM cell with necessary diagrams 
44. Explain the principle of operation of Bipolar SRAM cell 
45. A combinational circuit is defined as the functions 

F1 = AB’C’+AB’C+ABC 
 F2 = A’BC+AB’C+ABC Implement it using PROM 

46. Draw the logic diagram of Xilinx 4000 CLB and I/O blocks and explain their function. 
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