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Instructions: 1) Attempt five questions, any two questions each from PART-A and PART-B

artd one from PART-C.

2) Assume suitable data, if necessary.

3) Figures to the right indicate full marks.
PART - A

Answer any TWO questions from the following: 2
1) a) Define an orthogonal matrix.

1
3

il =2
Verify that A = [—2 1 3 ] is an orthogonal matrix and hence find A™1.

-2 -2 -1

b) Define rank of a matrix. Find the rank of the following matrix by reducing it to

normal form.
3 3 5.9
2 4 3 6
~F =24 5654
2 283058
¢) Find the eigen values and eigen vectors of the following matrix.
2> 30 X
A= [0 2 1} Y
0e 0 2

2) 1 iflx] <1

a) Find the Fourier transform of the function f(x) = {0 if|x| > 1

Hence evaluate the integral | 000 %nt dt

b) Obtain the Half range Fourier cosine series of f(x) = e* in (o, 1)
c) Solve for f(x), the integral equation

f f(x)cosix dx = e~
0

3) a) Find the Fourier series of f(x)=x in (=, ) given f(x + 2m) = f(x) and deduce
that
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1 1 3
b) Verify Cayley-Hamilton theorem for the matrix A = [ 5 -2 46 ]

-2 —1+=3
=1 3 2
¢)ExpressA=|2 1 4|asasum ofasymmetric and a skew-symmetric matrix.
5 0 2
) PART - B

Answer any TWO questions from the following:

a) Find the Laplace transform of following functions

. int ¥
(i) SlTn (i) e?t cos 5t

b) If f(t) is a continuous periodic function having period T, then prove that
T

¥
LfO) = = | (Ot

0

¢) Solve the following partial differential equations using variable separable method.

122 132 0,0 = e
ax oy oPNESC

a) Using Laplace transforms solve the differential equation
y'—4y'+8y =et; y(0) = 2;y'(0) = 1.

b) Stating all the assumptions made, derive the ofie-dimensional heat equation.
¢) Define unit step function and find its Laplace transform.
a) Find the inverse Laplace transform of

. s+2 .o =1
(l) s2+4s5+13 (“) tan (S)

b) State and prove convolution theorem for Laplace transform.

¢) Solve the following partial differential equations using variable separable method.

0z 0z
—+4z=—;2z(x,0) = 4e73*

dx dy
PART -C
Answer any ONE question from the following:

a) Determine the value of a and b, so that equations

2
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2x+3y+5z=9
7x +3y—2z=8
2x+3y+az=>
have(i) no solution (ii) Unique solution (iii) infinitely many solutions.

b) Find the minimal polynomial of the matrix
2 -1 1
—1 & =1

il s pZ

A=

State whether the matrix is derogatory or non derogatory.

¢) Find the half range Fourier sine series of f(x) = x,0 <x <7

a) Stating all the assumptions made, derive the one-dimensional wave equation.

b) If L{f (t)} = F(s), then prove that
) L) =5 F()
i) L{f(a)}=2F (%) a#0

¢) Use Laplace transform to evaluate fow e~ tSin3t dt.
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