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Note: 1. Question No. 1 is Compulsory.
2. Attempt any 3 Questions from the remaining questions.
3. Scientific Calculator is altowed to use

Que. 1 Attempt any Five questions of the following. e
a.  Find Laplace transform of e=3coshStsin4t 3

b. Find inverse Laplace transform of 52—52:2:17 3

¢.  Obtain half range sine series for f(x) = x in (0, 7) a

d.  Show that v= e”sinx is a harmonic function. 3

3

SR B 2] then find eigen values of 44~ 4+ 34 + 21

f. An elastic string is stretched between two' points in it’s equilibrium 3
position a point, it displayed through a distance transversely &then
released from this position, State it’s equation.

Que.2  a. Find analytic function whose real part is %log(x2 +y?) 4
b. Find half range cosine series for f(x) = x in (0, 2) 5
. o e
“ By Laplace transform, prove that fo et 2 g = %log 5 6
Que. 3 4 Find inverse Laplace transform of log (1 + -5-1—2-) 4
b.  Determine Constants a, b, cand d,if 5
f(z) = (x* + 2axy + by?) + i(cx? + 2dxy + y?)
is an analytic function.
2
® Find the values of u(x, t) satisfying differential equation %x_l: = %%#) 6
2
with boundary conditions u(0, t)=0, u(8, t)=0 u(x, 0) = 4x —g at the
point x=i, where i=0, 1, 2, 3, 4, 5, 6,7,8 and t:-é where j=0, 1,2, 3, 4,
5, using Bender- Smith relation
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Que. 4 a.  Find Fourier series of f(x) = x|x| in (-1, 1) (DP' @m\e" S’ﬂp °:IL4 @

b. Using Crank- Nicholson simplified formula, solve ; 5
2 L
i 220 with boundary conditions u(0, )=0, u(4, t)=0
Ui, 4y = 2(16 — x?%) at the point x=i, where i=0, 1, 2, 3, 4, and

t=jwherej= 0.1

c. 3 -1 6
Find eigen values and eigen vectors of A = |—1 5 —1 '
1 -1 3 2™
Que. 5 a.  Verify Cayley- Hamilton theorem for matric 4
2 =3 1
A= -1 2 - IJ
1 =1
b.  Find Laplace transform of g(4t) where g(t)= tvl + sint 5
¢.  Expand Fourier series for f(x) = x? in(0,2m) 6
g )
e Laplace transform of fot fot fOL oy cos*u(du)? -
b. Za. 2l 5
Show that the matrix A= [1° 3 1] is diagonalisable and find it’s
& 2 2

diagonalising matrix

¢. By using convolution theorem, find inverse Laplace transform of 6

2z
mj_(gﬁb—% where a>0 and b>0 are constants.
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