Paper / Subject Code: NZ283111 / Signals and systems (Mathematics-111)

5-€-Ecs NEP Jone o226 OH (062

Time: 2 hour 5 EM__-W‘ Marks: 60

Note: 1) Question 1 is compulsory.

2) Attempt any 3 questions from Question 2 to Question 6

3) Figures to the right indicate full marks.

Q1  Attempt any five questions
X 10 3
IfA=1|2 3 0fthen find the eigen values of A3
1 4 2
B Find Laplace transform of e~2t sin 3¢ _ 3
C Find the Fourier coefficient a; of f(x) =x in (0,2m) 3
D Check whether the vectors (-1, 3, 2) and (4, 2, -1) are orthogonal. 3
E : o R ] : 3
Find . [ §2—4s+12 ]
F Reduce the following quadratic form through congruent transformation 3
x2+2y? — 722 — 4xy + 8xz
Q2 : : 15
A Find Laplace transform of  tv1 — sin2t : 4
B Find the Eigen values and Eigen vectors of the matrix : 5
g B
A= [1 3 1}
W
C Reduce the following quadratic form to canonical form ' T
2;v<:12 + x,% — 3x32 — 8xyx3 — 4x3x; + 12x:x, R
also find its rank, signature and class value.
Q3 ' 15
A Verify Cauchy-Schwartz inequality for the vectors u = (-4, 2, 1) and 4
v=(8,-4,-2) :
B Check whether the following are subspaces 5
i) W={(a,0,0) /aeR} v=R3
o) - Weilrgniei= gl ys R
C Verify Cayley-Hamilton theorem for the matrix A and hence find A™! 6
where A= [2 e J »
3 e
Q4 15
A Evaluate fome‘“sinzt dt, using Laplace transforms 4
¥ - +1 y : 0
B Find L™ [m] using partial fraction method - S
C Obtain half range cosine series for f(x) = 2x — x? in (0, ) 6
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Obtain Fourier series expansion of f(x) = a? — x? in (-a, a)
Prove that the matrix A is diagonalisable

=g 4 4
A:{—S 3 4]

&6 8 7

2
Using Convolution theorem find L2 [m]

Find £~ {log (321}
Find the Fourier Series for f(x) = V1 — cosx in o O<x <2n

Construct an orthonormal basis for the subspace of R® by applying Gram-
Schmidt process where S={(1,1,1),(0,1,1) (0,0,1)}

S e sl sfe ofe ok ofe o s sk e s s ok
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