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1. Draw the logic symbol and construct the truth table for each of the following gates.
(i) Two input NAND gate (ii) Three input OR gate (iii) Three input EX-NOR gate
(iv) NOT gate

2. Explain the De-Morgan’s Theorem. Prove that A +A′B = A + B.
3. Demonstrate by means of truth tables the validity of the following Theorems of Boolean

algebra.
(i) De Morgan’s theorems for three variables
(ii) The Distributive law of + over- .

4. For given function F = X Y′ + X Y, Find complement of F.
5. Discuss NAND, NOR, EX-OR, EX-NOR gates with the help of symbol, operation and

truth table.
6. Discuss universality of NOR gate. Also Derive all gates with the help of NOR gate.
7. Prove the following

(i) A’BC + AB’C + ABC’ + ABC = BC +AC + AB
(ii) AB + BC(B + C) = B(A+C)
(iii) ((AB’C)’ + (ACD)’ + (BC’))’ = AB’CD

8. Simplify following using Boolean algebra
(i)Y = ABC + AB’C + ABC’ (ii)Y = ABC + A’B + ABC’

9. Implement the following Boolean functions
(i) F= A (B +CD) +BC′ with NOR gates (ii) F= (A + B′) (CD + E) with NAND gates
(iii) Implement Boolean expression for 2 input AND gate using NAND gate

10. Give classification of Logic Families and compare CMOS and TTL families.
11. Explain two inputs NAND gate circuit of TTL and CMOS families.
12. Explain SOP and POS expression using suitable examples.
13. With sketch realize the expression X = AB + CD using ( i ) NAND gates only and ( ii )

NOR gates only.
14. Obtain the simplified expressions in sum of products for the following Boolean functions:

(i) F(A,B,C,D,E) =Σ(0,1,4,5,16,17,21,25,29)
(ii)F = A′B′CE′ + A′B′C′D′ +B′D′E′ + B′C D′

15. Using K-map realize the following expression using minimum number of gates
Y = A′B′C′D + A′B′CD + A′BC′D′ + A′BC′D + A′BCD + AB′C′D + AB′CD +

ABC′D + ABCD
16. Minimize the following Boolean expression using K-map and realize it using AOI gates.

Y = Σm (0,2,7,8,9,10,12,13,14 )
17. Realize & draw the equation Y = ( AB + C )′ D using only NOR gates
18. Minimize the following Boolean expression using K-map and realize it using AOI gates.

Y = Π M (0,2,7,8,9,10,12,13,14 )
19. Reduce & draw the equation Y = ((AB) ′ + (B+C) ′) A′ B′ C′ using only NAND gates.
20. Simplify the following functions using karnaugh map,

(i) F(a,b,c,d) = Σ(3,5,6,7,11,13,14,15) (ii) F(x,y,z) = Σ(2,3,4,5,7)
21. Draw Karnaugh maps for following three variables A,B,C and simplify it:

(i) F=Σm(0,3,4,5,7) (ii) F=Σm(0,1,2,6) (iii) F=Σm(0,12,5,6)


