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3 Wlral s the order otlhe parl ai ditle renl a eqration 4
4 Wr te down the D Alemberl s sollt on oi wave equat on

9 Usnq the mdho{i j rx-l=1fL
t"( 1) wilh h = 1.1or lhe lo owing

x -1 05 0

f(x) 27183 1 6187 1
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CORE COURSE IN MATHEIMATICS
6811IIAT: Numerical Methods and Partial Differenlial Equalions

Time : 3 Hours Max Marks :44

SECTION A

Answerallthe queslons Each queslon canles 1 mark:

I Wrile Newton s backward dtierence inlerpolalon poynom al

2 Give the one dimensional heat eq!ation

'i#)

SECTON -B
Answer any ejght queslons. Each queslon catres 2 marks

5 Veriyllratlhesmaestposiliveroolofx3-5r+1=O es in lhe inletual (0, 1).

6 Perioffi two lerations ol lhe bisection melhod lo obtain the sma esl posilive
rool ol the equalion x3 3x I = o.

7 Prove thar rli:J-11+1 ,)11

8. Disl'nguish belween inear nterpoalon and qladralc inlerpolalion

,r + r I ohl, n :n :no,.trmitP v: !c ol
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10. Evaluare ihe follownq inlegra usinglrapezoida rulewth
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r{x") - 
2h1(-3(x") 

+4(x,) (x,))

r, by perJorrnlng lwo teralions oi Picard's
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11 Find the enorlem in lhe lormula

12 Solve rhe IVP y' = 2y \, y(o) =
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verih hd. L :d r. tp- r.D pan dr drnp.enl a Fqudton- 
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Sove rhe parla diflerenl al eqLation u, + u!= 0 by separating variabe

SECTION C

werany four questions. Each quesuon caries 4 rnarks:

1

-,_q\pMonRrp_.or aerroo.l'o heva .po ." uprolo- oe rral
rdhrnlt surlabl" ir r "l app o T" io

13.

14

15

2xy'z. yl1) - 1

16 Eva late G using ihe equation x'? 5 = o by appLy ng

17. F nd lhe Lagrange lnterpolation polynomLalihal llts lhe

x1231
r(x) I 11 31 69

18 F nd the approximale value ol y(l 3) Jo. the IVP v'=
Taylols second order melhod

19 DerLve Laplacian equation n poar coordinales.

20. Find lhe lemperature n a ateraly insuated bar ol
are kept lemperalure zero. assume thal llre in lal te
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u",= I 2
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SECTION _ D

werany two qlesiions. Each question ca.ries 6 riarks:

The lollow ng iabe or lhe lunciion l(x) - e "is given by

x 0.2 03 04 05 0.6 0.7 0.8

t(x) 0.8187 0.7408 0 6703 0.6065 05488 04906 04493

) Usinq Gauss fotuard central d tierence lormula, comp!te f(0.55).

l) Using Gauss backward cenira ditlerence lormL a, compute 110 45).

E\a,ar"J, _, _ro'r.10STo5o 5ru€srh -2 Corpare silh lie

Soveihe nitiarvalueprobrem, y' =x'!+l,y(1)=2inlheinlerua t1, l.2lLrsing
the classica Runge Kuiia lo! i(h order melhod with lhe step size h = 0 1 .

Find the solulion oione d rnensionalwave equaiion by lslng Fourierseries.
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