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Instructions: al) Answer any five questions with atleast one from each Module.
2) Assume suitable data if necessary.
Module-
Q.1 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) ii) L(t f(t))=-F/(s)
b) Find the Laplace transform of (6)
i) e21 Sin2 t ii) CosZtt—Cost
c) Solve the ordinary differential equation, using Laplace transforms ®)
y(©)+y/ () - 6y(t) =€, y(0)=1,y/(0)=0
Q.2 a) Iff(t)isa periodic function having period p, then prove that 8)
L(f() = —=: [y e f (D) dt
find the Laplace transform of f(t)=t+2 0<t<2, f(t+2)=f{(t) .
b) Solve the integro-differential equatlon using Laplace transform ©6)
] (t-wy@du=et, y0)=1
c) Define convolution of two functlons Show that convolution is commutative. ©)
Module-II
Q.3 ) ¢ ; X _(m —-nm<x<0 ; = (t))
a) Find the Fourier series for function f(x) { N O<x<m OV the interval (—m, ) and

t deducethat T +—..........=?

b) Find half range Fourier Cosine series for following function f(x) = 2x + 1 in the interval (0, 1). (6)

c) Expand (x-2)as a half range Fourier Sine series for 0 < x < 2. (6)
Qs a) Find the Fourier transform of f(x) = {1 “0|.x| ’ ||i|| i 1 hence deduce that foo st dt = g ™
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If F(f(x))=F(s) is the Fourier transform of f(x), show that
1)) F(e™ f(x))=F(sta)
i) F(f(x))=-is F(s) if f(x)= 0 as x - +o

dx

: C e . in3
Find the Fourier Sine transform of f(x) =e > hence evaluate fooo lezn+:

Module — III

Stating the assumption made derive the one-dimensional wave equation.

SE376

(6)

(7

®

The ends A and B of a rod 40cms long have tenipcratures 20°C and 80°C respectively until steady
state conditions prevail. The temperatures at the ends A and B are then changed to 20°C and 40°C

respectively and maintained through. Find the resulting temperature u(x,t) at a distance x from

end A and at time t.

Find the inverse Z-transform of the following
. z%2+2z .. z%+2z
1) (z24+2)(z+3) “) (z=2)(z+1)?

. lim Sl
If z transform of {f(n)} is F(z) show that 8 f(n) = oS 1(2 1)F(z)

Solve the following difference equation using Z-transform
Yne2 + 3¥ne 2 = 3", yo=1, y1=0

Module IV

Evaluate fCZZ2 + zdz along the line from poifits z =1 to z=2+i

Find the Taylor series expansion for f(z) = ar +2)Z(Z_1

region of convergence.

3z—1

Find all the possible Laurent Series of the function f(z) = e

region of convergence

Determine the poles and residue at each pole of the function f(z) = :

Evaluate using contour integration:
i e e, )

1) s (x249)2

o 2 X

i) [ * :

0 (10+6Co0s8)

CB73D8065034A0BF9B3C0C64528 DE8F9

5 about the point z =i. also determine the

3z+1
z2-5z+4)

(12)

@®)

(6))

(7

(6))

(6)

about z =1 Indicate the (9)

(M

(6)
Q)



