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Vl Semester B.Se. Degree (CBCSS - OBE - Hegular/Supplementary/
lmprovement) Examination, April 2023' (2019 and 2020 Admissions)
COBE COUBSE IN MATHEMATICS

6812MAT: Numerical Methods, Fourier Series and Partial Diflerenlial
Equations

Time : 3 Hours Max. Marks : 48

PART _ A

Answer any 4 questions. Each question carries one mark.

1. Forward ditierence operator Af(xr) =

2. Using Picard's method, oblain a solulion up to lhe second approximation to

the equalror I ,u , sJch thal y(0) - 1.
dx

3. Deiine odd funclion and give an example.

4. Deline a periodic tunclion and iind the period ol cosrx.

5. Wrile the Laplacian equation in Polar coordinates.

PART _ B

Answer any 8 queslions. Each queslion carries two marks.

6. Find the Lagrange inlerpolation polynomial lor the following data :

x 2 4

l(x) 7 crl

7. Find the second divided oi'ierence ol tixt 1 
. ust4g pornls x0. x.. x .

showthal = i[frfI 4)
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9. Obtain the approximate value oi y(1 .2) Jor the initial value problem y' = - 2ry2
y(1) -1 using Taylor series second order with step size h = 0.1.

Using Euler method, lind y(0.02), y' = 2y with y(0) = 1 and h - 0.01.

Using Heun's melhod, iind y(0.2) , y' = x2 +y2 with y(O) = 1 and h = 0.1.

Stale Euler lormula ior Fourier coeilicients.

Find the Fourier series of f(x) =x.-L<x<L.f(x+2L) =f(x).

Verily thal the funclion u = x2 + 12 is a solulion of wave equalion with

Solveu u=0.

Delermine the type and normal form ol the PDE u," - 16uy! = 0.

PART _ C

Answer any lour queslions. Each question carries tour marks.

17. Find ln(9.2) wilh n = 3, using Lagrange interpolalion forrnula with the given lable

x 9.0 9.5 10 11.0

ln x 2.19722 2.25129 2.39790

18. Using divided diflerences interpolation, iind f(x) as a polynomial

19. Conslrucl NeMon's Backward lnlerpolaiion. table and lnterpolating polynomial
lor ihe dala :

x 4 0 2 4 6

ffx) - 139 -21 141 451

Using Picard's me'thod, oblain a solu'lion up to ihe fourth appioximation 10 the
dv

equatior .jx y x such lhaly(0) - 1.

suiiable c.

if

20.
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x -3 -2 -1 '1 2 3

f(x) 18 12 I 6 8 12
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places by

a) = 1(x).

e string is

lilt ilililllilillllllllllllllllllll :.

21 . Given 4 = 1* v2 where v(O) = 0. Find y(0.2) correci to lour decimal
dx

Bunge-Kulla second order formula.

22. Find the Fourier series ol the lunction f(x) ='lxl 2 < x < 2 and t(x +

23. Consider the elasiic slring of lenglh L whose ends are held fixed th

sel in molion from ils equilibrium position with an inilial velociiy

(zx L
- uaxa

^L2u,(x. o) = 9(x)1 2li_ x) LL-',;'"''
Find the displacement u(x, t) ot the string

PART D

Answer any two questions. Each question carrjes six marks

24. Using Lagrange interpolation, obtain the value ot e{ r5. Delermine lhe maximum

absolule error at lhis point. Compare it with actual error. 11

lind the value of y alh=0.2 1o

y(0) = 0.

i"
)
I

[ 
(n x).

26.

27.

Use Funge-Kutta lourlh-order method with

x = 0.2 and x = 0.4, qiven !I = 1 , y2 where-dx

Find the Fourier series ol the lunction t(x) =

Ddrive D'alemberl solution oi wave equalion

_]I R

n 3r,
22

x 0.1 o.2 0.4

l(x) = e' .904837 .818731 .670320


