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N.B. (1) QuestionNo.1is compulsory,
(2) Attempt any four out of the remaining six questions.
(3) Non-programmable calculator are allowed, ,

2 8 3 )
1. (@ A= 4| 6 -3 2 . 5
: 3 2 -s
Show that -
@) 1Al =1
(i) adjA=A" . .
(b) Show that the Fouﬁercosine transform of- 5
1.1 - ' -
f{x) = —is —
(%) K is - |
(c) ShowthatL™' tan-' (%)=f'_"$a_l | 5
e \ ), 8
(d) Show that Ie sin (4).sinh (—V{g»)dt {— .5
0
2. (a) Ifzisanynon zero complex number show that- ’ 6
; ) .
. Ax VAR [: zz] is a unitary matrix. .
(b) Find the Fourier series expansion of f(x) =x* in [0, 2r] 6
© A
sin2t + sin 3t
(c) Show that JTC’* ='%‘. 8
. - .
3. (a) Findthe half range sine seriesforf(x)=nx —x2 in{ 0, ], hence find n2-:1 (@n-16 - 6
h L t h at ss**
(b) Show that L (cos at cos at) = oA 1dad 6

(c) Ifa,b,care distinct real numbers such that a + b+ ¢ =0. Show that the vectors (a, b, ), 8
) (b,c,a)and (c, a, b) are linearly independent.
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4. (a) Find the Fourier series expansion of —

X, -meX <0
fx)=4{ O O<x < &
x—g, —g—<x,< 4

(b) Find all the possible ranks of the matrix

k -3 -3
A=|[-3 k -3 ,
_3 -3 k where k is any real number.

e"ﬂs

© Find=() L' Gogerz: () L [tHE=4)+# 5t ~4)]

5. (a) Solve the system of equation using the Gauss-Seidel method :

3X + 4y +6z = 6
2x + 5y + 4z = 11
2x+ y +2z2 =5

(b) Find L zzi)-a— using the convolution theorem.
s§°+2

' - 2 _
(o Phowindiz[ ool | = o=t et

6. (a) Find Lf(t)wheref(t) = cost,0<t<n
sint >n.
using the Heaviside unit step function.

(b) Find 2'1(172;‘(5:3)- for 2 < | z | < 3 using residues.
cosa O sina

(sina)(sinB) cosp —(sinP)(cosa)

~(cosB) (sinar) sinp (cosa)cosp) | 25 @ Product of two

(c) . Express the matrix A =

orthogonal matrices.

t
7. (a) Solvethe DE y+ '[y dt =1-e" using laplace transforms.

(b) f0<x<n show that- .
2_2(m _ 4 giny_{ 72 4 )
X© = p- [( ] 3 ) sin x ( ) )sm 2X +(. 3 ‘5’7) sun3x+....].

(c) Showthat{cos nx}, ., { is an orthogonal family of functions in [~ , n ]. Also find the
corresponding orthonormal set.




