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MASTER’S IN MATHEMATICS WITH
APPLICATIONS IN COMPUTER SCIENCE

o M.Sc. (MACS)
:\ Term-End Examination
% June, 2011

MMT-007 : DIFFERENTIAL EQUATIONS AND
NUMERICAL SOLUTIONS

Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Do any four questions
out of question nos. 2 to 7. All computations may be kept
to 3 decimal places. Use of calculators is not allowed.

1.  State whether the following statements are true
or false. Justify your answer with the help of a

short proof or a counter example. 2x5=10

(@) cosz=J,(z) + 2 2 DT, @)

m=(

1
(b) For A= 5 the schmidt method for solving
‘ . du _ 0%u .
parabolic equation 9t 342 maregion

R (a=x=b) and 0 =t = T is of order
0 (k2+h?).
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(c)

(b)
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For h > 0.0139, 4th order Runge-Kutta
method used to solve the initial value

problem.
y'=-200y y (0)=1,
produces stable results.
For the differential equation
X2 (x=3) Yy +2 (x=3) y +(x+2) y=0,
x=3 is an irregular singular point.

The particular integral of the equation

1
(D3-5D%+7D -3) y=e3 is ik e3x,

Using Laplace transforms, solve

9%u )
el 5, x>0, t>0 given that
u (0, t)=10 sin2t, u (x, 0)=0

;
u, (v, 0)=0and  u (x, t)=0.
X —>0

Using central difference approximation
method solve the following boundary value
problem y”" +y+1=0, y(0)=0, y(1)=0,

1
taking h= 5 Also estimate the order of the

method.



3 (a)
(b)
()
4. ()
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. d —
Given Eli = y—x, wherey (0) = x, find
e

y(0.1) and y(0.2), using Runge - Kutta fourth
order formula with h=0.1.

Prove that ;

2
]n-'l (\) = T [n Jn - (n + 2) Jn~*-2+
(n+4)]
By definition laguerre polynomial is given by ;

H (__»1)]” m tl
L, ()= ), ~————mmn.

r =0 ' Lfl:i (Ir)”

1 —st 1 1 3
Show that J.e Ladt=—{1- -
3 s s

Solve the boundary value problem
y' =3y +2y=0

y(0)=1y(1)=0

Using second order tinite difference method

) 1
with h= 3



’u  9%u
(b)  Solve the equation ;tz— = 77 subject to the 5
ox

following conditions.

QL—I (x,0) =0
(t>0)and Ot

uy,0)= sin®mx

u(0,t)y=20
u(l, =0

for all x in O0=sx<1,

using the explicit formula

PR a2 (4 j
u; w o tet (uf g tug )Tt

k=

|

2(1-0?) ul with h=

Use the central difference approximation to

the derivatives to obtain initial condition.

5. (a) Using five point difference formula solve the 5
?u  %u
Laplace equation 5.~ ™ 575 © 0, where

ay?

the function u satisfies at all points within
the square as shown in adjacent figure and
has the boundary values as indicated. Write
the Gauss - Seidal iteration scheme to solve

the resulting equation.
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(b)

6. ()
(b)
(c)
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equation (x2+1) —%5 +x e xy =0 in

powers of x.
Find the Fourier Cosine transform of the that

1-]t

0, otherwise.

, for—-1=<st<1

function k (t) =

Using Laplace transforms, solve
Yy +y=cos2t,
given that y(0)=1, y'(0)= -2,
Determine the appropriate Green’s function
by using the method of variation of

parameters for the boundary value problem

2

d i -

———{ + y=e' sinxcos?2x,
dx

with y'(0)>=0, y (1)=0,

5 P.1.0.



) 1
(i) Find L~ l(\/'m‘“ ]/

~
—

[+Y]
~—

sin't 1
(i)  Given L =tan ! s ) find

t
sin 2t
L *‘t—' .

(b)  Solve the problem

V2u=.\'+y,0 =x=1.0=sy=s1

1
u= (x2+y2) on the boundary,
" )

Using the Galerkin’s method with

rectangular elements and one internal node

(h=1%).
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