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Applied Mathematics - III - . :
[Duration : Three Hours] £ S [Max Marks : 100]
Instructions: 1) Attempt five questions: Any two from Part A any two from PanB and any
one from Part C. X
¥ 2) Make suitable assumptions wherever requrred
3) Figures to the right mdlcate full marks S
Part.A
Q.1 a) Prove that A (adjA) = |A|l < 05
b) Find the rank of the following. rmtrlx S P S T TS KT ST 08
0 1 -3 —1 :
1 0 1 1 .
31 0 2
11 -2 0 T ‘
¢) Find the minimal polynomlal ofthe followmg matnx RS l i i~r 07
2 -2 2\z ; - ol
(1 1 X >
1 3 &¥ _
Q.2 a) Find the Laplace Transform of the followmg S ErS ) 08
i) f(t) =t cos2t cost : e :
ii) f(t) = smh—sm£t 2 467 :
b) Find the inverse Laplace transform of the followmg 06
! F) —x(s+3)3
ii) G(s) = cot‘lz
¢) Solve the following differential equation by applying Laplace transforms 06
: y"' () + 4y(t) = sinwt;
*  With y(0) =0 and y’(0)=0
Q3 a) Solve the folloyving systern of linear equations or indicate the non-existence of solution: 08
4y —2z'=72
6x = 2yHz"= 29
4x+ 8y —4z = 24
b) Prove that for an orthogonal matrix A, [A] = + 1 05
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Q.4

Q.5

Q.6

Q7

<)

b)
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Apply the convolution theorem to compute the inverse Laplace transform of
S

F(s) =

(5% +4)(s*+9)

Part B

SE313

07

Find the Fourier series expansion of the function f )= X2 x n (—n 1r) w1th penod 21r 07

Find Fourier series for the following function. Wlth perxod 4 glven by
f)=x V<t <2 &
=0, 2€x<4

Find the Half range cosine series of A
fX)=xn0<x<1

Evaluate the integral §,

(22 -9)(z+1)f'

Expand f(z) =

= ina Taylor SCI'ICS about =

Evaluate the integral gSC

dz by applymg the resrdue theorem where C is the circle
4 =2. G

Find the poles of the functlon f (Z)m and compute the resxdue at each pole

Evaluate the mtegral f dx usmg contour mtegratlon

x2 =16
Find Fourler series for the followmg func{l:on l(x) w1th period 27 given by
ﬂﬂ—Q —n<x<0;&' 3
FHEVEXILT
Part C

Verify Cayley Hamllton Theorem for the matrix

1 357
-423>
“X1.72 1

Let L(f (t) = F(s), where F‘(s) is the Laplace Transform of f(t). Then prove the following:

NS (—"—‘f(t)) = sF(s) — £ (0)
i Ll Fliddu) = F)

Find the Laplace transform of f(t) =t 0 <t<1land f(t+1)= f(t); vt
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: : . du_ 1 d%u v ; 08
Solve the one dimensional wave equation —— = — ——=. . Using the separatlon of vanables_ ‘ 2
Evaluate the integral [, ——dz where Cis the circle glven by |zj M o S TN AT S 8

Find the Laurent’s Series expansion of f(z) =

about z—O vahd in the reglon 06 ¥y
1<|z]<2. S P

(z+1) ( +2)
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