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. Ngte: This quxestion paper contains two parts A and B.
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Part A is compulsory which carries 20 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 8 marks and may have a, b, ¢ as sub questions.

5 x 4 Marks = 20
What is the drawback of the Simpson’s rules, and how is it overcome in the Adaptive

Quadrature methods? 4]
Give atul_qas”t. ten commogﬁexgmples of op.t.;nlg_zatlon problg;ng In engineering.  [4]
What are; Défivative boundary conditionsyandihow are they tised? Ll 4]

Discuss the Explicit Solution of One — Dimensional Heat — Conduction Equéltiz)n. [4]
Explain the approximation fitting of non-linear curves by least squares method, with a
suitable example. [4]

Sx S:I\;igfi(s =40

The followmg system of equations is designed to determine concentrations (the ¢’s in
g/m®) in a series of coupled reactors as a function of the amount of mass input to each
reactor (the rlght = hand31des in g/day):
....... 150, —
*301 + 1802 603 =1200
“4C1 —C+ 1203 = 2400
a) Determine the matrix inverse.

.....................

b) Use the inverse to determine the solution. [4+4]
OR
Evaluate thB Jntegral of thé! fcﬂlowmg tabu‘l'aruiiata with Slizﬁp:édn srules: fnfici
—2 0 2 4 6 8 10
f (x) 35 5 -10 2 5 3 20
' [8]

Solve for, the value of x.that maximizes £ (x)
section $géarch. Employ iiiitigk guesses ofix| =

—1.5x%.2x + 124, using, the golden —
=0 and x, = 2 and perform thréé itéfations.

(8]
OR
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mlmmu;m. Qg fx,y) = ~8zx:-1- x + 12y + 4y *~—*ny using mlhal guesses x= O an:d y 38

[8]
2 2T 2T
The Poisson equation can be written in three dimensions as: g 721 + gyz L i =f(x,5,2).
Solve fm: Ghe dlStl‘lbutldﬁ: Gf iemperature Wathm a unit (l i l) cube Wlth zem boundary
condmons and f=-10. Employ Ax = Ay =Az = é [8]

OR
Solve the Poisson problem:
o, Au=1, 0<xsm, 0<y<m ... ..
u G0 Eu (r,y) = G065 7) =u (0, Y= O

This problem represents the vertical displacement of a membrane due to a uniform

downward force, such as gravity. (8]

Solve the following Partial Differential Equation:
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Boundary conditions u@,n» u(l,?
Initial conditions u(x,0) 0<x<l1

Use second - order accurate, ﬁnlte dlffe;;ence analogues for the derlvatlves vy1th a Crank ...

— Nicolsoni férmulation to infégrate in tire, : HORES BR8]
OR
Solve the system:

w4—;(t+l)u + (2} i)w —%w O

by the Lax—Friedrichs scheme. 1.e., each time derivative is approximated as it is for the
scalar equation and the spatial derivatives are approximated by central differences. The
initial values are:

...................................

£ (0, x) = mak(0;1 4 x|),
u(0,x)=max (0,1-2] x ).
Consider values of x in [-3, 3] and ¢ in [0, 2]. Take & equal to 1/20 and A equal to 1/2. At
each boundary set u= 0, and set w equal to the newly computed value one grid point is
from the boundary. Describe the solution behavior for ¢ in the range [1.5, 2]. Solve the
system m the form glven do not attempt ta diagonahze 1t-m; o s [8]
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Use multiple linear regr

‘‘‘‘‘ ession to fit the following data: ) -
X 0 1 2 1 2 1 2 1 2
Y 15.1 | 179 | 127 | 256 | 205 | 351 | 29.7 | 454 | 40.2

Compute the coefficients, the standard error of the estimate, and the correlation

coeffici@n!t:..:: e g e e [8]
AN Tt OR . AN PR
The data below represents the bacterial growth in a liquid culture over a number of days.
Day 0 4 | 8 12 16 20
Amount x 10° 67 84 98 125 149 185
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