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[Time: Three Hours] [Max. Marks: 100]

Instructions: 1) Attempt five questions. any two questions each from PART — A and PART - B and
one from PART - C.
2) Assume suitable data, if necessary.
3) Figures to the right indicate full marks.
4) Use of statistical tables allowed.

PART - A
Answer any TWO questions from the following. 2x20=40

Q.1 a) Define symmetric and skew symmetric matrix. Express the following matrix A as (6)
the sum of a symmetric and skew symmetric matrix where
4 2 -3
A= [ I3 —6]
-5 0 -7

b) Test whether the vectors (2, 1, 3, 1), (1,2, 1, -1), (2, -2, 3, 2) and (2, -1, 3, 4) are (7
linearly independent or dependent.

¢) Forany two events A and B, if P(A) = % , P(B)= § and P(ANB) = —215, find (7)
P(A U B),P(A N B),P(A|B), P(A|B), P(4|B)and P(A|B).
o

Q.2 a) State Cayley Hamilton theorem. Verify the theorem for the given matrix A and (7)
hence find A™".

sk 3

A=l6 1 4

12 48

b) By expressing the following matrix in the normal form find its rank. (7)
ool 8
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¢) Inaquiz contest of answering “Yes™ or “No” what is the probability of guessing at (6)
least 6 answers eorrectly out of 10 questions asked? Also find the probability of the
same if there are 4 options for a correct answer.

Q.3 a) Prove that the inverse of an orthogonal matrix is orthogonal and its transpose is also 4)
orthogonal.
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k+§ 0<x<3

Find the value of constant k such that f(x) = { Serwhi

is a probability function. Also find its mean and variance.

Test whether the following matrix A is diagonalizable or not. If yes, find the modal
matrix P which diagonalizes matrix A.

1 1°3
A=11 5 1
3 &) il
In a certain town the duration of a shower is exponentially distributed with mean 5

minutes. What is the probability that a shower will last between 10 and 12 minutes?

PART - B

Answer any TWO questions from the following.

a)

b)

d)

a)

b)

a)

b)

Define Dirac delta function. §. Also find the Laplace transform of the function
cosh (3t)6(t — 2).

Find the Laplace transform of the following functions
(D) e* cos*t (ii) —1—Cf$3t

Using Laplace transform evaluate fooo e~'tsin? 3t dt.
Find the inverse Laplace transform of cot™? G)

Find the Laplace transform of the full Wave rectifier f(t) = E sin(wt),0 < t < g
having period ‘Z,‘

Solve for for(x), the following integral equation
fow f(x)cosAx dx = e~

Obtain the inverse Z transform of

. 32242z .. z
G rse e (ii) zlog (E)

Using Convolution theorem obtain the inverse Laplace transform of the function
s+2

(s2+4s+5)?

Solve the differential equation y" + 4y’ + 3y = e~ with y(0) = 1,y'(0) = 1
using Laplace Transforms.

Find the Fourier cosine transform of e ~%*; a > 0 and hence deduce the Fourier

cosine transform of xe %*;a > 0.
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PART -C

Answer any ONE question from the following:

Q.7 a)

b)

Q8 a)

b)

Find the regression coefficients and hence calculate coefficient of Correlation for
the following data.

X 6 2 10 4 8

3 9 11 5 8 {4

3
In a class 70% are boys and 30% are girls. 5% of boys, 3% of the girls are irregular
to the classes. What is the probability of a student selected at random is irregular to
the classes and what is the probability that the irregular student is a girl?

Find the Z- transform of sin (3n+5).

Solve by using Laplace transforms
%—Zy = cos2t, Z—};+ 2x=sindt; x=1,y=0att =0,

Find all the Eigen values and Eigen vectors of the matrix
6 -2 2

A= [—2 3 —1]
2 —1s"3

<x?lz

Show that xe is self — reciprocal under the Fourier sine transform.

O
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