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UNIT -1 CO PO | Marks
1 | a) | Obtain the Laplace transform of the function 1 1 6
f(©) =e (3 +t) +tsint.
b) | Obtain the Laplace transform of a periodic function f(t) witha | 1 1 7
. . 2t, 0<t<1
period 2 defined by f(t) = {4, l<t<2
C) | Solve the differential equation 4y" + 24y’ + 20y = 200, 1 1 7
y(0) =0, y'(0) = 0 using Laplace transform method.
OR
tsint
2 | a) | Evaluate (i) L(e-t j Tdt] (ii) L[tsinzt] 1 1 6
0
t, 0<t<1
b) | Express the function f(t) = {2 —t, 1<t<2interms of the| 1 1 7
0, t=2
unit step function and hence obtain its Laplace transform.
c) | Obtain the inverse Laplace transform of the following functions. 1 1 7
. s—1 - 3
(I) F(S) T s2+6s5+8 (”) F(S) T (s+2)(s+3)
UNIT -2
3 | a) | Find the Fourier series of the function f(x) =x? over the | 1 1 6
interval (—m, ).
b) | Obtain the Fourier series of a square wave function given by | 1 1 7
_(k, -1<x<0 . _
fo = {1 ToSrs wit e+ = f.




Obtain the constant term and the coefficients of the first cosine
and sine terms in the Fourier expansion of y from the table:

X 0 1 2 3 4 5
y 9 18 24 28 26 20
OR

a) | Find the complex form of Fourier series of f(x) = e™ in the
interval (—1,1).

b) | Find the Fourier series expansion of a periodic function

(T —x 0<x<m
f(x)_{x—n n<x<2m

c) | Obtain the Fourier series of y up to the first harmonic and
amplitude of the first harmonic for the following data:

x| 45|90 | 135|180 | 225 | 270 | 315 | 360
y| 4 (3824 2 |-15] 0 |28 34
UNIT -3

. . 1—x?%, for|x| <1

a =
) | Obtain the Fourier transform of f(x) { 0 forlx|>1"
b) | Find the Fourier sine transform of fx) = % a>0.
c) | Using Fourier transform techniques, solve the integral equation
o l—a 0<ac<l1
J, f(x)cosax dx = { 0, \ ¢
OR

a) | Obtain the Fourier cosine transform of f(x)=e * cosax.

b) | Find the inverse Fourier transform of F(s) = e™5".

c) | Use convolution theorem to find the inverse Fourier transform of
————, given that Lz is the Fourier transform of e .
(1+5°) (1+5%)

UNIT -4

a) | Derive the Bendre-Schmidt formula to solve numerically the
one-dimensional heat equation u, =c’u, .

b) | solve Z—Ltl = % using Schmidt method with the initial condition
u(x,0) =sin(mx),0 <x <1 and the boundary conditions
u(0,t) =0, u(1,t) = 0. Carryout the computations for two-
time levels taking h = Zand k = —,

4 48
¢) | By using the three-level formula, solve the hyperbolic equation

Uz = 4u,, subject to the boundary conditions u(0,t) = 0,
u(4,t) =0, t >0 and the initial conditions Z—’:(x, 0) =0,

u(x,0) = x(4 — x),0 < x < 4. Carryout the computations up to
two time levels takingh =1 and k = 1/2.

OR




8 | a) | Derive the three level finite difference formula to solve
numerically the one dimensional wave equation u, = cu,, .
2
b) | Apply Bendre-Schmidt formula to solve % = 2% using with
the initial condition u(x,0) =x(4—x),0<x <4, and the
boundary conditions u(0,t) = u(4,t) = 0,t = 0. Carryout the
computations up to two time levels taking h = 1.
c) | Evaluate the pivotal values of the equation u;; = 16u,, taking
h =1 and k = 0.25 up to t = 0.5. The boundary conditions are
u(0,t) = u(5,t) = 0 and initial conditions u(x, 0) = x%(5 — x)
and Z—Lt‘(x, 0) =0.
UNIT -5
9 | a) | Find the path on which a particle in the absence of friction, will
slide from one point to another in the shortest time under the
action of gravity.
b) | Show that the curve joining the points (1,0) and (2,1) for which
2
I =jl 1+ y?dx is an extremum is a circle.
X
1
€) | Solve the difference equation Un,p —2Up,, +U, =2" with uy =2,
u =1.
OR
10 | a) | Show that the necessary condition for | =_[ f(x,y,y")dxto be an
extremum is that a_9 € =0.
oy dx\ oy
b) | Discuss the Hanging cable problem.
c) | Solve the difference equation y,,, — 4Yn+1 + 4y, = 0 with

Yo=1 y, =0.
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