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Instructions:
Q.1 a)
b)

<)

Q.2 a)

b)

c)

Applied Mathematics — I11

| Total Marks : 100]

, |- Answerany two questions from Part A and Part B and any one question
from Part C.
2. Make suitable assumptions whenever required.
3. Figures to the right indicate full marks.
PART-A ‘
(Answer Any Two Questions)
Deduce the following matrix into its normal form and hence find its rank (6m)
3 4 i |
_( 2 4 3 6
4=1_1 2 6
1 =1 2743
Test the consistency of the following system, solve if it is consistent. (6m)

X1 +2x2 — 3X3 = 4,

3x; —x; +2x3 =1 and

X1 — Sx ¥ 8Bxy' =7

1~ Ol & (8m)
Diagonalize the matrix A= 0 2 1 afid hence find A*.
=4 4 3
if L[f(t)] = F(s), then prove that, (6m)

) LE"FO) = (-1 Fs)
iy £[B=["F(s) ds

Find the Laplace Transform of (6m)

i) e %t [cos? t]

5 t .
i)  f tcos4tsintdt

dy

2
Using Laplace transform, solve ZTZ +2—+ 5y =0 given y(0) =2,y'(0) =—4 (8m)

d
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If A is an eigen value of a matrix, then prove that
. ), .

i) 5 is the eigen value of A71

ii) A™ is the eigen value of A™.

Verify Caylay — Hamilton theorem for the following matrix and hence find A™1.
1 2 4

(—1 0 -3 )
31y 2

T
coswt ;for 0 <. t<=
W

f(x) = : T 2

T
0; for=<x<—
w W

A

L 3
Find the Laplace transform of

PART-B
(Answer Any Two Questions )

Determine Fourier series of the function f(x) defined by
_(—-n/4; for’=m<x]0
f(x)—{ /45 forQ <x L4

Find the half — range Fourier cosine series of f(x) = e* in (0,1)

Derive the solution of the one — dimensional Wave equation.
“

Expand f(z) = ?H—%Z—Zz-:z—) as Laurent’s series valid in the following regions

D]z >2 i)l1<]|z| <2iii)]|z] >4

F ' z+2
Using Cauchy’ Integral theorem, evaluate fc e

dz; whereC:|z+i| =2

; : ; 2n 4
Using contour integration, evaluate fo 5+4 sinf

Prove that for 0 < x < the half range Fourier sine series is given by;

8 [sinx sin3x sin5x
x(n—x)z; E iy 33 + =3

1
(z2+a?)?

Find the residue of f(z) = at its poles.
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hence deduce the sum 1 —§+§—%+...
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2z
Valuate fcﬁ;C: lz—2| =2

PART-C
(Answer Any One Question )

Find for what value of a and b the following system of equations
x—2y+z=b,
5x —8y +9z¢& 3 and
2x+y+az=-1
Have (i) No solution
(ii) a unique solution
(iii) an Infinite number of solution

Check if the following vectors X; =(1 1 =1 1) ,X;=(1 -1 2 —1 ) and X; =
(3 1 0 1) are linearly dependent and if so, find the relation between them.

State and prove Convolution theorem on Laplace transform, hence find the inverse Laplace

S
Transform ofm :

Expand as a Taylor’s series about z=1.

1
Z(1'=2z)

: ; : 2xd
Using Contour integration, evaluate fooo ﬁ%@ % i

Derive one — dimensional heat equation. e
&
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