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Time Allowed 3 Hours Maximum Marks 100
Note
Attempt all questzons from Sectzons A

Attempt any four questions froft Seclions b.
Attempt any two questions from Sections C.

Section: A (5 x 4 =20 Marks)

d 2
(1) Write the Forward approximation formula for du and Tz l;at T =z
82

(2) Write down the Crank-Nicholson formula to solve — i
(3) Consider the differenitial equation defined on [0, 1] with it boundary con-
ditions (which represents a diffusion-reaction equation in chemistry) given
by '
Py  dy
Yoy =0,400) =0,y
T T Y= y(O) Oy() 1.
By choosing ¢;(z) = 1 and ¢»{z) = (1 — z?) as the basis function, find the
weighted residual R(x).

(4) For the two-point BVP
v"(z) = f(2),0 <z < 1,u(0) = 0,u(l) =0,

construct a variational or weak formulation. -
(5) Write the formula for the shape functions, ¢1(x} and ¢3(z) shown in following
figure

--Section: B (10 x 4 = 40 Marks)

(1) Api)ly collocation method to solve the BYP
d*y
=in __“0 y(0)=0,y(1) =1

by taklng qﬁl( ) = z(1 — z), ¢>2 r) = 2*{1 — x) and palz) = 23(1 — z).
(2) Solve-the-BVP-of (1) by Galerkin method and-taking only ¢;{x) and ¢52(:c)
as.the basis functlons
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(3) By Cranck-Nicholson method solve the equation
OuOu '

8 Bz?
subject to u(z, 0) =0 u(O ) = 0 and u(1, t) = ¢ for two time steps.

where y =  + Cy (2% — a:) + Co(z® — «). Taking w(;c) =22~z and 2° —
find Gy and Cy. -

{1) Solve

8u——0u
T 3:62 - 81’5 ), _ )
given u(0,t) = 0, u(4,t) = 0,u(z,0) = z(4 — z) taking Az = At = 1. Find
the value of u upto ¢t = 2 using Bender-Schmidt explicit difference scheme.
(2) Using the five point formula

1 .
Uiy = Z(ui+l,j + Ui+ Ui+ i)
solve the elliptic PDE
O By
—é—w—2+a s =00<z<Li0<y <l

© Given u(z,0) = 10z,2(0,y) = 10y, u(l,y) = 10,u(z,1) = 10 by taking
Az =h=1/3=Ay=1£k. *

(3)~Solve the BVP
¥ -2y =4y(0) =1L y(1) =4,

by FEM upto the step glvmg two equations in C) and C, without evaluating
the integrals.




