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Instructions: Figures to the right indicate maximum marks.
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Non Scientific calculator is allowed.
Solve ANY 2 : (2 X S marks)

Using Mathematical Induction, Prove that 1 X 342X 4 + -+ + n(n+ 2) = %(n +1)(2n + 7).
Using Binomial theorem and without expanding, find 10" term and middle term of (x + §)15_

Using Mathematical Induction, Prove that 12 + 2% + 3% + .-+ n? = E(n +1)(2n +1).

Solve ANY 2 : (2 X 5 marks)

There are 3 economists, 4 engineers, 2 statisticians and 1 doctor. Committee of 4 from among them
is to be formed. In how many ways a committee of 4 is formed if,

a) committee consists of one professional of each kind
b) has at least one economist
c) at least one engineer but no economist.

In how many ways can the letter of the word “COURAGE” be arranged so that,
a) The vowels are never together
b)  The vowels are always together

Find r;if 11('°P,_1) = 30( ''P,_2).

Solve ANY 2 : (2 X 5 marks)
Is the following statements Contradiction or Tautology :

[(p» q) v(q->~p)]alp—~q)

A town has a total population of 40,000 out of which 400 people own cars, 10,000 people own
bicycles and 300 own both cars and bicycles.

a) How many in the town do not own either?

b) How many in the town own only cars?

¢) How many in the town own only bicycle?



QIV.

QV.

IfU=11,2,814,6,6,7,8,9},A={2,4,6,8} and B={P, 3, 5,7}. Verify that

a) (AUB)'=A°NB°

b) (AnB)°=A‘UB"
Solve ANY 2: (2 X 5 marks)
If fi(x) = 4x +|5 and g(x) =x + 8, find

a) finverse, if it exists.
b) g inverse, if it exists.

c) flgdx))]
Let A = {1, 2,3} and a relation on A is defined as R = A x A.

Write the relation R as a set of ordered pair. Is R (a) Reflexive, (b) not symmetric (c) not transitive.

Is the following statement equivalent?

{(pra) A (pva)} and {(prq) D (pva)}
Answer the following: : (5 X 2 marks)

If Inputs arex; = 1,x, = 0, x3 = 1. Find output for the given circuit.

Convert (45237)s=(....)16

If Inputs are x; = 1,x, = 0, x3 = 0 Find output for the given circuit.

Convert (11100110101)2 = (...)16

Prove any one Idempotent Law in Boolean Algebra.



