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Noté:' Question no. 1 is compulsory. Answer any four
questions from questions no. 2 to 7. Use of

calculators is not allowed.

1. Which of the following statements are true and

which are false ? Justify your answers.

(a)

(b)

(o)

(d)

| (e)
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“Every negative real number is the square of
another real number” is a proposition.

The contrapositive of the statement, ‘If
Ayesha is the President, then Zarina goes to
school’ is ‘If Zarina goes to school, then
Ayesha is the President’. i

The "generating function of the recurrence
relation, a, — 2a, ;- 8a,_o=0, is

e4x

x+2)(x-4)

Thé number of distinct ways in which ten
students can sit in on four chairs is C(10, 4).

K, is Eulerian Vn € N.

1 P.T.O.

5x2=10



2. (a)
(b)
(c)

3. (a)
(b)
(c)

4. (a)
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Check the validity of the following
argument : : 4

po>9dA@->pV~r=>(@—>~1

Find the particular solution of the
recurrence relation, 3

an_3an_1 + 4an_2—2an_3= 10'311’ (n23).

Find the coefficient of x’ in the expansion of
(1 +2x + 228, 3

Using mathematical induction, prove that
1 1 1 1

+... 3‘v’n>1 4
n+l1 n+2 2n 24

Are the graphs given below isomorphic ?
Justify your answer. 2

Set up a recurrence relation to express the
number of derangements of {1, 2, ..., n}. 4

Find the DNF of the Boolean expression
whose CNF is

f=FVyvaARVyVZ)AEVY VZAHM
EVyvz)AE vyvaz). 4

2



(b) Prove that Ky, ,, is Hamiltonian if and only if
m = n, for n, m > 2. Is the result true for
m =n = 1 ? Give reasons for your answer. 6

5. (a) F1nd the number of non-negative integer
‘ solutions of the equation } 2

X1+X2+X3+...+X7=8.

(b) Selvi goes to a shop and buys rice for ¥ 27.
She has 3 five-rupee coins, 4 two-rupee coins
and 6 one-rupee coins. In how many ways
can she pay the shopkeeper ? Find a solution
using generating functions. V . 8

6. (a) Give the vertex and edge colouring of the
following graph, using the minimum number
of colours. Justify your answer. -3

A B

D

(b) If a four-digit number is chosen at random,
what is the probability that the product of its
digits is 9 ? 3
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(¢ In a coaching academy there are
200 students. 100 of them study English,
90 study Hindi and 80 study Tamil. 60 of
them study both English and Tamil,
50 study both English and Hindi and
40 study both Hindi and Tamil. Also 25 of
them study all the three languages. Find the
number of students, who study none of the
three languages. 4

7. (a) Write down the statement below as a
compound proposition :
“If the temperature is less than 0°C and this
temperature implies that no one can go to

play football, then no one can go to play
football.”

Is this proposmon a tautology ? lee reasons
for your answer. 3

(b) Solve the following recurrence relation by the
method of telescoping sums : 3

bn_bn—l =n(n!), (nZ 1) andb0=0

() Check whether or not, there is complete

matching in the following graphs : 4
@ ii)
a A a ( A
b B b B
c C c

MTE-13 4
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