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CORE COURSE IN IMATHEIIATICS

6811|MAT : Numerical Methods and Partial Differential
Equations

:3 Hours

SECT ON A

the 4 questions are compulsory They carry 1 mark each.

Slaie the inl€rmediale va ue theorenr lor finding the rea rooi oi

Compleie ihe expression 1= E

G ve the maximum bound lor error R (l) in trapezoidal rule.

For a i'rnclion u(.0 t) qive ts Laplacian n Polarco-ord nates.

Ma\ [4ar[s.48

1.

2

3

SECTION _ B

Answer any I qu€stions irorn among the q!estions 5 to 14. These quesl ons

5 Find airs by B section method corecl lo two dec rnal p aces

6 Find a rool of the equation log x cosx=0 wherexisinradans.correctto
two decimalpaces, using Begula Falsimeihod.

,I g\l-lr9
7 Showlh.t-t = q,r
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F nd a so luon 10 the iniualva ue problern y'= 2y -x y(o) = 1, by perrorm ng
lwo teralions oi the Picard s method

Findy(1.2),givenlhedflerenla eqlationy = 2ry: wih lhecondilion y(1)= ]
uslrg TayLors series wlh slep size h = 0.1

G ve lhe Fourier series solulon ol lhe one dimensonalwave equaton with

l,eoend.d o'nii. oldro-su'\.o d o '

Solve the eqlauon uly = O where u s a funclon ol x and y

8 Find og. (2.7)lrcrn the lolowing table using Lagranges nterpola1ion

9.

t0

11.

12.

13

1.1

SECTON_C

Answer any 4 quesl ons from among the queslions 1510 20. These qleslions
'rrry 4 .a hs each

15 Find a real root ol the equation x3 + x: I = 0 by Genera iteralion rnethod
corect io two dec rnalpaces

16. Usng Newions divded dlfierence formua Ind a cubic polynornal lorihe
lo owinq dala Hen.e lind t13).

17. The function flx) represenled by the lolowing data has a nrin mum n the
inlerva (0 5 0 8) F nd this poinl ol minimum and the min rnurn value.

2 2a 3

0 9r63 1 0986

0

r(x) 1 2 5

06 0./ 0.8

r(r) 1 3244
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18 Find tlre approximale value ol y10.1 ) qiven lhal y = x,+ y,, y(o) =
leralons oflhe L{odified Euleis methort wilh h = 0 ]

'o C\al ., :.- wilh , \0, - 2. I s6 o .nqe K,d:-16 ooo ooa rroto ro
y(0.2)laknqh=0.1

20. A slrelched strng oi lenqth I and lxed end poinrs has inla ctisplacement

y = a srn i lrom which it s re eased at t m€ t = 0. Find the verlical d sp acemenl

rr'.r)" c r d 'a.re

SECT ON D

Answerany 2 quesiions lrom arnong the qlestons 21 to 24. These queslons

2l Find an inlervaloi un i ength which contains the srna esr posnNe roorotrhe
equalon €, 2x, = 0 Hence tind the root ot this eqlaton !s ng Newion
Baphson rnethod corcctlo three decirna paces

22 The lollowing lable O ves the vatue ol e , tor sonre va les ol x :

0.3 o5 06
0 7408 0 6065 0 5488 0 4966 0 4493

K20U 0128

23.

24. Find th€ ternperalure u(x t) in
temperature and whose nitia

]k -h""0.,.:

10. "r*!.".r

00 Q4 08 10
r(x) 116 4t 96 10i 00

Deterrn ne the value of ei55 using

Compute i'(0.2) and l'(0)irorn the

St rlrng's cenlra

a sab of lenqlh L whose ends are kepl alzero
temperalure l(x) s qiven by

(.) =


