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Note : (i) Attempt all questions.
(ii) All questions carry equal marks.

1 Atempt any four of the following :

(ay Examine whether the following vector in RY is
linearly independent :

(‘401121 "E}r (11 11013)- {]-t 1.. D, 2)~
(-2,1,0,3).

(by Solve the following system of equations by the
Gauss elimination method

4.1:1 + X, + Xy = 4
Xy 4.1:2 —2:-:3 =4
3:|:1 +i3:1|:2 —'-1.1:.'3 =6

(¢) Verify Cayley-Hamilton theorem for the matrix

1 2 0
A=[-1 1 2| and hence obtain A~1.
1 2 1
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(d)

(e)

(f)

Find eigenvalues and eigenvectors of the
matrix

3 1 -1
A=|-2 1 2
0 1 2

Hence, find P such that P-14P is a diagonal
matrix.

Obtain the symmetric matrix B for the
guadratic form :

. - a2 2
Q = x7 +2x,x, —4x, x5 +6xyx5 — 5x5 +4x3

Prove that the eigenvalues of an Hermitian
matrix are real.

2 Atter.npf any four of the following :

(a)

(b)

(c)

(d)

VIKK-9911]

Solve the differential equation
(2x—-4l}r+5)dl+x—2y +3=0
dx

Solve the differential equation

tFf—'}’+;y"ta'ir| x=sin2x
dx

Solve the differential equation

2
2 asy ~6y=0.
dx?
Find a general solution of the differential

. d%y _dy eX
equation W—2—+ y=12 /3

2 [Contd...

https://www.aktuonline.com



3
(a)
(b)
(c)
4
(a)
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€)

()

Apply the power series method to solve thet
differential equation

2 .
( )d‘; Ex:‘} +2y=0,
dx x

Show that

Zp (1
V1- ztu+u2 n

Attempt any three parts of the following :

Find the most general analytic tunction f(z)

. 9
whose real part 1s u = x2-y2 -x.

m the counter clockwise

Integrate g(z)=
z=-1

sense around a circle of radius 1 with centre at
the point z=1.

Find the Laurent series of f(z)———:,— that
—_ zd-r

-

: 1. 1
converges in the annulus Z<IZ—1:'< 5 and

determine the precise region of convergence.

Attempt any two parts of the following

Find the Laplace wta nsform of f(1). where

f(¢) is a periodic function with period T.
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th)  Using convolution theorem evaluate

L-l[—-—l-_]
s2(s+1)°

(¢} Usmg Laplace transform solve

dsy dzv, dy
— =3 4350y = g2l
dx3 2 dx X €

»i{0)=1

dy ..\
dx.({)} =0

2
Y 0)=2

dx=

5 Attempt any two parts of the following -
(a)  Find the Fourier series-of the function
-
' k. —g <X < %
f{x)= ) )
0, Ty <x< 3n
= 2
hence show that
1
1-— +l - l+ =/
3 5 7 /4
(by  Find the Fourier cosine integral of
f(x)=€R* (x50,k>0).
. - + = - .)
(¢)  Find the Fourier transform of e~at*, gsq.
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