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COMPUTATIONAL METHODS IN ENGINEERING
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Note:

Explain the approximation fitting of non-linear curves
suitable example.
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from each unit. Each

by least squares method, with a
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1.a) What is the drawback of the Simpson,s rules, and how is it
Quadrature methods?
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Give at least ten common"ex.amples of optimization probler:,'.. "..."whatuieD*'iivutivebodn:airrj,conditiJ3#i:Tfi",?'ffi ##*""""1f:.;,:,
Discuss the Explicit Solution of One - Dimensional Heat - Conduction Equation.
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The.following system of equations is designed to
g/m') in a series of coupled reactors as a function
reactor (the right - handsides in g/day):

i..., i'.::15cr - 3c2 il:c3::f 3300" '" ":3cr + 18c2 -'6e:'= 12gg

-4ct - cz* l2cz=2400

determine concentrations (the c's in
of the amount of mass input to each

a) Determine the matrix inverse.
b) Use the inverse to determine the solution.

OR
Evaluariltlie. of ih,!following tatiular.data * th Siinitbdq's rules: :.,.'i..'!

x a_L 0 2 4 6 I 10
f (x) 35 5 -10 2 5 a

J 20

14+41
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Solve rpn t& value of }"lb4 maximizep..d,(l) : -t.sx6=.$".! rlx, usilrg.thg gorden -,...section lxtaifh. Emptoy iiiiti*l guesses 
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This question paper contains two parts A and B.
Part A is compulsory which carries 20 marks. Answer all
Part B consists of 5 Units. Answer any one full question
question carries 8 marks and may have a, b, c as sub questions.
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6. The Poisson equation can be written in three dimensions urrl'T *4*4 = f (x,y,z).'Ox''Oy''Az'
Solve fbi, tliq distributiciii-cfltemperature.ivifhin
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conditions andl': -10. Employ Ar - fiy -fu- J-

OR
Solve the Poisson problem:

the

a unit (l;ir::lt cube witti"$qQ boundary i:i,;

. tSl

due to a uniform
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,.... -.42 = 1, 0 A,*y"-r"0 <y<n :"........
u (ifii*u (n,!) = il'W;.il: z (o,yj'i Q;.i

This problem represents the vertical displacement of a membrane
downward force, such as gravity.

Solve the following Partial Differential Equation:8.
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u, *l{, -2)tt*.!<r+ 1)u,, + 1u :0,

l"':l"l: 1i"':r"l: 1 i"'::"1:
wi'+.fft + I)u* + 

r{Zt*.!)w r - 1, #'0 i:i.i

9.

Boundarv conditions u(0,t) u(L,t)
Initial conditions u(x,0) 0 <.r< 1

Use secsnd..;- order accqratq.finite - differpr1.c.g analogues.fgr.the derivativg5 yilh a Crank ..."

- Nico*oidf6rmulation iuifug&grate in tirire, i;;.i - 
i',:. i::.i i.':. i::.i t8l i",,

OR
Solve the system:

by the Lax-Friedrichs scheme: i.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:

:"'.,'... :"'".."'",
1.,:' ia'(0,.r) = mair'(gi:.l -.1 x I ),

u(0,x)=mix(0, 1-2-l i.
Considervaluesofxin[-3,3]andrin [0,2].Takeh equaltoll20 and],equalto ll2.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 r in the range |.5,2). Solve the
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fiUse mu le linear resression to fit the data:

Xr '::'p' 1 ,:':l'i 2 . '.L. Ji :"'-t 4i
Xc 0 1 2 1 2 I 2 1 2

Y 15.1 t7.9 12.7 25.6 20.5 35.1 29.7 45.4 40.2

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

11.
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number of days.The data below represents the bacterial srowth in a cultufe over a
Dav 0 4 8 T2 16 20

Amount xl0o 67 84 98 125 149 185

and exponrintial.
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