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Answer all the Questions:-
PART A (10x 1=10Marks)
Consider the following statements [K2]

1) Sum, product and scalar multiple of upper tridagmatrices is upper triangular.

2) Every square echelon matrix is lower triangular

3) Any matrix w[ith a zero row or zero columnnsertible.

4) The rows and columns of A will be linearly dadent if determinant not equal to zero.
Which of these statements are false?

a) 1,3 b) 3,4
C) 3,2 d 24
If two rows of a matrix A are interchanged to produB, the det(B) is
a) 0 b) A2
©) A 9 det(a)
For two different sets A and BAC(B- A) = [K4]
a) A b) B
C) AnB d AOB
Assertion (A) For a function, every elemehtaodomain set must be associaté¢H ;]

with some element of the codomain set.
Reason (R) For a relation, any element offit# set must be associated with

any element of the second set.

a) both A and R are individually true andb) both A and R are individually true but R
R is the correct explanation of A is not the correct explanation of A
C) Ais true but R is false d) As false but Rrige.
Match the following [K3]
A) When AA" =| 1) One of the eigen value of A is zero.
B) Ais a square matrix of order 2 2) Eigen eslof A are 1,1.
C) Eigen values of Aare 1,1 3) Characteristic &n of A is quadratic
D) A is a singular matrix 4) A is an orthogd matrix.
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10.

11.

Codes A B C D
a) 3 4 2 1
b) 4 3 2 1
C) 3 4 1 2

The steps involved in diagonalising a matrix A
1. Obtain the characteristic equation.of A
2. Find the latent roots and latent vecto
3. Check the vectors are linearly indejeen and pairwise orthogonal.
4. Diagonalise and D ="MM,

a) 1-2-3-4 b) 2-3-4-1
C) 3-4-1-2 d)4-1-2-3
If a random variable X has the following probipidistribution
Values of X =x 0 1 2 3 4 5 6 7 8
p(x) a 3a 5a 7a 9a 1lla 13a 15a 17a
Then the value od is
a) 1/81 b) 81
C) 1 d) 1/10
The pdf of a distribution is f(x) =Ce™ ,Ox<o then C is
a) 3 b) -1
C) 2 d 1
A queuing system is composed of the following congsds of which is described orderly as :
1) Service process or mechanism 2) Sethwgostomers or departure
3) Input source or population 4) Whgjtarea or queue
The correct sequence of the components is
a) 1-2-3-4 b) 2-3-4-1
C) 3-4-1-2 d) 4-1-3-2
Match list I with list Il and select the correctsaver using the codes given below:
List | List Il
A. Lqg 1.Wg
B. Ws—l 2. Ls—i
H H

C. A\Ws 3. Lqg

D. Mg 4. Ls
Codes:

A B C D

a) 2 1 3 4
b) 3 4 2 1
C) 2 1 4 3
d) 3 1 2 4

PART B (10x 2 =20 Marks)
Use the inverse of the matrix to solve the sysBx 4x, = 3; 5+ &,= 7
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6 1 4 3
Verify detAB = (detA )(deB for A=(3 2] and B=( j

For any 3 sets A, B and C, prove tha%(Bn C)=(AxB)n (AxC).

1
Show that the functions (x)=x> and g(x)=x3for xOR are inverses of one another.

1 2 -1 3

3 -1 2 1
Identify the rank of the matriA=

2 -2 3 2

1 -1 1 -1

Define a vector space.
In a class of 10 students 4 are boys and regjids. Find the probability that a student

selected will be a girl?

A continuous random variable X follows the probaypilaw f (x):sz; 0<x<1, determine

A and find the probability of X lies between @2d 0.5
Given A =0.5, 4= 0.67find W, in the (M / M /1) : (o / FIFO)model.

What is the effective arrival rate f¢M /M /1) :(4/FIFO) queuing model when

A=2and y=5.
PART C (6 x5=30Marks)
2 0 1
Find the inverse of the matriA= |3 2 5
1 -1 0

If f:Z - Nis defined by f(x)=2x-1 when x>0 and f(x)= -2x wheg0, then prove that f
is bijection and also find ™.
Test the dependency of the vectors (1,-1,-2,-43,{2-1), (3,1,3,-2), (6,3,0,-7).
1 3 6 7
Is | -2 |.an Eigen vector of3 3 7| . If so find the corresponding Eigen value.
1 5 6 5

The chances of three candidates A, B and C to be¢benmanager of a Company are in the ratio 3:
5: 4. The probability that a special bonus schesag introduced by them if selected are 0.6, 0.4 and

0.5 respectively. If the bonus scheme is introdueéhat is the probability that B has become the

manager.

A petrol pump station has 2 pumps. The servicedifolow the exponential distribution with mean

of 4 minutes and cars arrive for service is a Poiggocess at the rate of 10 cars per hour. Fiad th

probability that a customer has to wait for sersic&/hat is the probability that the pumps remain

idle? Find the average number of customers in tleeig and in the system.
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PART D (4 x 10 = 40 Marks)

27. 2 -4 -2 3 [Ks]
6 -9 -5 8
(i) Determine an LU factorization of2 -7 -3 9
4 -2 -2 -1
-6 3 3 4
(i) Show that the relation R on Z x Z defined layl)R(c,d) iff a+d=b+c is an equivalence [Ke]
relation.
28. 11 3 [K4]
Diagonalise the matrbddA= |1 5 1
3 11

29. (i) A discrete random variable X has the praltgtdunction given below: (K5) [K4]
Valuesof X, x O 1 2 3 4 5 6 7
P(X) 0 k 2k 2k 3k K A2 T+ k
Find (i) The value of k (ilP(X <6), P(X26) & P(0< X < 4) [K4]

(ii) In a continuous distribution whose p.d.f iwen by f (x) = kx(2-x), 0< x< 2

find (i)k (i) mean (iii) variance ()\rth moment.

30. () Customers arrive at a one-man barber slwoprding to a Poisson process with a mean [Kjg]
inter-arrival time of 20 minutes. Customers spendaaerage of 15 minutes in the
barber’s chair. If an hour is used as the unitroét then
a) What is the probability that a customezchaot wait for a hair cut?

b) What is the expected number of custometse barber shop and in the queue?

¢) How much time can a customer expect todpe the barbershop? [Ks)

(i) A supermarket has 2 girls attending to servit@e customers arrive in a Poisson
fashion at the rate of 10/hr. The average serwoe for each customer is 4 min. Find
(a) P (customer has taait for the service) (b) Average time spent vy tustomer ir
gueue. (c) Average queue length.
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