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1. Consider the following onedimensional
heat-conduction equation :

AT A2Ta-rE
An insulated rod of length 2m initially has a

temperature of I(r, 0) = 30"C, and'at ,: 0

hot reservoirs (f : 7Ot) are brought into

contact with the two ends,AandB- Thermal

conductivity of rod (a) is 16 trr/m.K. Write

a MAILAB code using Forward-Time-

Central-Space (FTCS) scheme to find the

' nrmerical soltrtion of subsequent t€rnlp€rature

T(x,t) of any point in therodwithtime-
step 0.0001. Take the app,ropiatc sPacesteP

so that the solution is stable. Show the

temperature I(r, r) gaphically * different

times f : l, 3, 5. Also 6e show T(x,t)
graphically at times t: 1,3,5 when a is
30 Wm.K.
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For the above problem, write a C-program,/
MAILAB code using 'Crank-Nicolson
Method to find the numerical solution of
subsequent temperature (x, r) of any point
in the rod with time-step0.fi)l.Takethe
appropriate space-stei so that the solution
converges.

3. Consider the problem ofsource-freeheat
conduction in an insulated rod whose ends
are maintained at constant temperatures of
20"C and 50'C respectively. The one dimen-
sional ploblem is governed by

d (,4)=o
El"& t

Write a C-program/IT4AILAB code to
calculate thc steady state temperature distri-
bution in the rod. Thermal conductiVity t
equals 700 Wlm& Cross-sectional areaA is
l0 x l0-3 m2. Use Finite Volume Method
(FVM) and explicit scheme.
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GROT]P-B

Answer onequestion: 9xl

4. Consider the following onedimensional

Burger's equation

A. Au O2u

&''& N
with the initial ccindition z (x , 0) : 2r, I > 0'

Write a ldathematica Code to find the

numerical solution of the above Problem

using the variational Iteration Matrod (VDf)

with linear operato t L(O --*'show the

solution graPhicallY.

5. Considerthe followinghyperbolic nonlinear

problem

*="*' o<r3l' o<'<l'

z(x,0)=ft
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Write a Mathematica Code to frnd the 5th
'order approximate solution of the above
problem using the Adomian Decomposition
Method (ADM) with linear operatoi

4d:*-

6. Consider the following nonlinearproblem

f"(*)+f,r(r)=0
f(0)=1/(o)=2

Write a Mathematica Code to find the 5th
onder approximate solution of the above
problem using the Homotopy perturbation
Method GIPM) with linear op€rator
LQf)=f'.F-xact solution of this prdlemis
f (r)= I + lh(2r + l). Shon, the comparison
between the nrrmerical solution and exact
solutions graphically.
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7. Consider thc followirry nonlincar problem

y' + y(Y")=o,Y(o) = l,y'(Q)= -1

Write a Mathematica Code to find the 5lh

orderapproximate solution of the above

p,oblern using the HmuryyAnabflsis M€fltod

(tPtO with lihear operators L (fi: y' + y'

arrd t g1 -- y' . Show th coryarism b€twe€T

these two solutiuons graphically.

E. Consider the second order non-linear

differential equation with and exponential

nonlinearity as Y+ f=0 f(0)= I aod

y'(0) = 0. Using the Adomain Docunpositiott

Method, find the 2nd order approximated

solution.

9. Viva and Note book : l0 Marks
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