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Instructions: 1) Answer any five questions with at least one from each Module.
2 2) Assume suitable data if necessary.
MODULE- I
Q.1 Sinf —Sinf 1 —Tan6/2 1 Tan8/2]* (5)
o) Showithe] e foeo |= [Tan@ /2 1 ] Fand 3 > 4 ]
2 v B4 (6)
b) Find the rank of the matrix by reducing it to its normal form.|3 -2 2 —4/|.
5 8 -4 2
. B L2% 3
¢) Define orthogonal matrix. Prove that the matrix Siar ol =4 is orthogonal. 5)
-2 2 -1
d) If a square matrix A is orthogonal prove that det (A)==%1 . @)
Q.2 a) Are the following vectors (1,3,2); (5,-2,1); (-7, 13, 4) linearly dependent? If so find the (6)
relation between them.
b) Determine for what value of A and u the following system of equations x+y+z=6;
x+2y+3z=10, x+2y+ Az = p has a i) no Sof{ition ii) unique solution iii) more than one 8
solution.
2k 2
¢) Find the inverse of the matrix {2 2 1| using elementary transformation. (6)
iy AN
Module — I1
Q3 27 B}k 8)
a) Diagonalize the matrix{0 3 0[. Hence find A>.
100 2

b) If A # 0 is the eigen value of a square matrix A then show that l';;l is the eigen value of adj A. (5)
¢) Verify Cayiey —Hamilton theorem for the matrix [_11 ;] and use it to find its inverse. (7)

, " .
Q4 a).- If f(x) = { :(’; — % llt;(i _sxx<$12' Find the Fourier series of f(x) in the range (0, 2). ®)
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Deduce that Y, e el .
. . : (6)
b) Find the half range Cosine series of f(x) = x(1 —x)for0 < x < 1.
(6)

c) Define an orthogonal set of functions. Prove that the set {cos nzﬂ} n=0,1,2....1s
orthogonal over [-2, 2].
Module — III

3

Q.5 a) If L (f(t)) = F(s), where L(f(t)) denotes the Laplace transform of f(t), prove the following (6)
i) L(e" f(t)=F(s-a) i) L(J f(t)dt) = 1/5 F(s)

b) Find the Laplace transform of ©)
i)te'Sin2t ii) (™ — Cos2t)/t
¢) Solve the ordinary differential equation, using Laplace transforms ®)
y'()+3y' () —4y(t)=e®,y(0) =1,y (0)=0
Q.6 a) Iff(t) is a periodic function having period p, then prove that 9)
L)) = —== [T et f(t)dt
Find the Laplace transform of f(t)=3t+1 0 <t <2, f(t+2)=f(t)
b) Solve the integro — differential equation using Laplace transform ©)
Z—f + foty(t —w)etdu = 2e?*  y(0)=0 .
c) State convolution theorem. Use it to find Laplace transform of fot Cos(t —u)e®“du
“~< )
Module - IV
Q.7 y ; ¥ {1 —x? if x| <1 8)
a) Find the Fourier transform of f(x) = 0 if x| > 1
- o (xCosx—Sinx X
Hence evaluate the integral fo (—7—) Cos>dx
b) Define convolution of two functions. Find the convolution of f(t)=t, g(t)=e ' for t >0 and (6)
f(t)=g(t)=0 fort<0.
© ¢) Find the Fourier Sine transform of f(x) = e~2*. (6)
Q8 a) Find the Z- Transform of i) 2n +$ li) Cos(2mn) + 5.2" (6)
b) Solve the difference equation y,,, —4yn41 + 3y, =1; giveny, =0 andy; = 1. @)
(6)

c) State the one dimensional heat equation and derive its general solution.
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