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N.B. (1) Question No.1 is compulsory.
(2) Attempt any four out of the remaining six questions.
(3) Non-programmable calculator are allowed.

1. (a) A = +[ ~ -; ~]
3 2 -6

Show that-
(i) IAI=1

(ii) .adj A = A'
(b) Show that the Fouriar cQsinetransfonn of-

1 l'
f(x) = .JX is .JS

(c) Show thatL -1 'tan~lJt)= sii
at

)

(d) Show that ie-l sin (t~sin h ( 11
)dt ··f

2. (a) If z is any non zero complex number show that-

·A '" $1 zl [; -:] is a unitary matrix.

(b) Find the Fourier series expansion of f(x) = x2 in (0, 2x]

7 sln2t + sin 3t dt _ .3&.
(c) Show that ~ tel - 4.

00

3. (a) Find the half range sine series for f(x) = roc- x2 in [ 0, 1t]. hence find n~1'(2~='1)6'. 6

s3
(b) Show that l (cos at cos hat) = s4 +4a4 . 6

(c) If a. b•.care distinct real numberssuch that a i-b+c~O. Show that the vectors (a, b,c), 8
(b. c. a) and (c. a. b) are linearly independent.
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X,

f{x) = 0,
x--t.

-1t <..x <.: 0

O<x < -t
~< x.< 1t

(b) Find all the possible ranks of the matrix

[
k -3 -3 ]

A = -3 k -3 where k is any real number.
-3 -3 k

se-1tS

(c) Find - (i) L-1 S2+3s+2 ; (ii) L [ t. H{t - 4) + t2 oCt- 4) ]

5. (a) Solve the system of equation using the Gauss-Seidel method:
3x +. 4y + 6z = 6
2x + 5y + 4z = 11
2x+y+z=5

(b) Find L-1 s 2 using the convolution theorem.
(s2+2) . - "

(c) Show that z [cos "(a k)] = z2 -z cos a .- " Z2 - 2(cos a)z + 1

6. (a) Find L f(t) where f(t) = cost, 0 < t < 7t

sin t ~ 7t.
using the Heaviside unit step function.

(b) Find Z-l (Z_2)l(Z_3) "for 2 < I z 1<3 using resjpues.

. [ ~~~:)(~nS~)acooP -(sin p)(cosa)]
(c) Express the matnx A = ( A) (. ). A ( ) (, A) as a product of two. - cOSp Slna sin •.• COSa \cos •.•

l

7. (a) Solve the DE . Y+ Jydt ~ 1 -e-I using laplace ~ransforms. _ 6

(b) " If 0 :ix :i 7t show that- 6

2 2 [( 7t
2 4)' ( 7t

2
) . 2 ( 1t

2 4)' 3 ]x = 1i. -r- - 13 sin x - 2 sin x + -T-- 33 sin x + . . .. .

(c) Show that { cos n x}n > 1 is an orthogonal family of functions in [-7t, 1t]. Also find the 8
corresponding orthon-ormal set.


