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Instructions:
J. Figures to the right indicate maximum marks
2. All questions are compulsory

Q .1 Answer the following

a) Answer the following questions (lX5=5)

I. If p, q, rand s are assigned the truth values T,F,T and F respectively, then

write the truth value of(p IIq) H (- r V -s)

II. If [(x) = X2 and g(x) = 2X2 + 4 then find got, where I.s. R ) R

Ill. Draw NOR gate as the combination of OR and NOT ~te

iv. If A= {xfN I(x - 2)(x - S)(x - 1) = O}and B= {xfN I X2 - 7x + 10 = O}

Write AuB and AnB

v. In how many ways can you arrange six students in a row so that three particular

students are always together

b) Solve the following

1. (1100011)2 + (100111)2

ii. (111101)2 - (10111)z

Ill. Convert (10000101)2 into Decimal number system

IV. Convert 648 into octal form

v. Convert (AEDS)16 into Decimal number system

(IX5=5)

Q.2 Answer the following (Any two) (5X2=10)

a) Use principle of mathematical induction to prove that

2 2 2 2 n(n + 1)(2n + 1)
1 + 2 + 3 + ...+ n = 6 ,nf N

b) Write the binomial expansion of (2x + 1)10 and find its ih term and 9th term in

the Expansion

c) Prove that (p T q) E9 (p T q) is a contradiction

Q .3 Answer the following (Any two) (5X2=10)

a) Prove the following using properties of Boolean algebra

I. x.x = X

II. X+ X = X



b) Construct the truth table for ~(p A q) H (~p V ~q)

c) A town has a total population of 40000 out of which 400 people own cars 10,000

people own bicycles and 300 own both cars and bicycles. How many people in the

town do not own either? How many own only bicycles? And how many own only

cars?

Q .4 Answer the following (Any two)
(5X2=10)

a) if U is a universal set and A and B are any two subsets ofU, then define the following

AU B, An B, A - B, A, A x B where A is the complement of A.(Write in set builder

form)
b) in how many ways c an the letters of the word HEXAGON be arranged so that

1. H appears in the beginning

11. Hand G appearat the ends

III. XAG are always together

IV. XAG are never together

v. H never appears in the beginning

c) Prove that the relation R defined on R(the set of all real numbers) as aRb ¢::::> a = b

is an Equivalence relation

Q .5 Answer the following (Any two) (5X2=10)

a) Consider a function f:'R ) R defined by [(x) = 2x + 3

i. Prove that [ is one-one

ii. Prove that [ is onto

iii. Prove that [ is a bijection

IV. Find inverse function of f
b) Let A=(l,2,3} and a relation on A be

R=(l,l), (1)), (2,1), (2,2), (2,3), (3,1), (3,2)(1,3)} prove that

I. R is not reflexive

II. R is symmetric

III. R is not transitive

IV. Write the missing element that makes R an Equivalence relation

v. Write AxA
c) Find the languages L(G) generated by the grammar with V={S,A,B} .a = {x.y.z}

and

p= {S ~ xSy, xS ~ AX,Axy ~ z}
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