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N.B. :
1) Question — 1 is compulsory. Answer any three questions from remaining,.

I 2) Assume data if necessa.ry and specify the assumptions clearly

. _Sl_mamnt_skatches_wherever required.. I, ..

4) Anmr to the sub-questmns of an individual question should be grouped and
written together i.e. one below the other.
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(a) Consider the following system of equations: _ [10]

1

[ arol[2]-14

- Solve the system for.e = 0.01; 0.001; and 0.0001. by eliminaticn. How sensitive is
the solutlon to changes in €7 *

ampddel R G oar e )y £ N "
(b) Uﬁe Cra.t;]r.—Nlcholson Scheme to solve, | I_ E - K | | ~ [05]
. o) 1’ B
Ury = Ug Ofﬂ:ﬁl 't>0 h=-— k= -
; P 4

Given u(z,0) = 0, u(0,t) =0, u(1,t) = 50t Commr..e © for one step. in t-direction.

(c) Explain how to use ‘for’ loop in SciLab with ﬂ.rpropnate example. [05]
2. (a) Consider the following equation: 7~ T U . [12]

f(z) = ° - 5:::2 +6z—1=0
Rewriting this as:
2=z + f(z) = o(z)-

Start from, :1:(0) — 0 and compute upto z(3), by Successive Substitution. What
happcns 1f we sta.rt vuth I(O) 1. Is convergence gua.ra.ntecd for0<z <37

(b) Solve the follomng aystem by LU decomposition:. ., ;. .- e e [08]
9w -1 .2 fm- _ ~8
2 =2 3| |z = —20
|.1 1 1. b..‘r:;;_ -2 4
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3. (a) Obizin a root of the following equation using Néwtons Method in the interval [12]
C <&
f(z) =In(z* + 1) — %% cos(rz)

{1} Sclve the following equation to find a root in the interval [0.1, 2] by the methed [08]
false position. Obtain a value correct to three decimal places. .

4. (a) Find 2(2) from following ODE using fourth order Ruuge-Kutta method: [14]
- T
' E =e *(cost—sint) —sin(=)  with  z{0)
at 2
Se-Gone 1083315, | VER



e g A .

L =
]

(b) Write Laplace equation and express it in difference form using Taylor’s series ex-

pansion

5. Solve the following equations using Newtons Method and starting from

©
2
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(Q)= 0 B
= |o3

fl(I) - — I%I: -4 .r;_rl — 2_:11-: + 51.1 E7=0
fa(z) = 1} — 21373 + 1173 — 623+ 15 =0

Perform minimum three iterations.

6. (a) Consider t! 2 following example:

dy _
dt

where ¢ and y are scaled variables. ‘This equation repmsgn':-,' a second order reaction
taking place in a tubular reactor. Integrate the equciion using Eulers Impliat

---------—3,;2 with y=1 at

Method rom ¢t =0to 2 = 5.

(b) Salve the following system hy Jacobi Iteration:

1 o o0 0]lzj [0
-2 1 GI }Ig
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1
0 1 -2 1§ |=zs
0 O 0 1) |z

Carry out five iterations.
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