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6B12 MAT : Numerical Methods, Fourier Series and Partial Differential
Equations
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|. Answer any 4 out of 5 questions, Ea.ch.{'q"x_estxioh carries 1 mark. (4x1=4)
1) Define first divided diffé}en_ce fdrhU(a. s '
2) Define shift operatorE. _’ e
3) Define explicit single step:"ff\ethoﬂ_:t_é sol\;e an ordinary differential equation.
4) Define the fundamental period.
5) Write one dimensionaf wa(r_é' equation.

Il. Answer any 8 questions out of 11 questions. Each question carries 2 marks.

(8x2=16)
6) Prove thatA=E - 1.
7) Prove that A(-‘—J gal -fag,
g gogl + 1
8) Prove that A(f*)=(f + £ )Af.
9) Describe quadratic interpolation.
10) State Existence Uniqueness theorem for an initial value problem.
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11) Explain Taylor series method.

12) 1f f(x) and g(x) have period p then prove that af(x) + bg(x) wnth any constant a
and b also has the period p.

13) Define a periodic function with an exampie.
14) Solve u_ - u = 0 like an ordinary differential equation,
15) State fundamental theorem on: super pes;tuon

e ”.

16) Verify that . 5 satlsﬂes — ~f wth f
fy e Q@Waﬁ = (W).; i (xy)

Il. Answer any 4 questlon%g& 2, ._._;ss’“Eﬂcﬁ%qgesmn carries 4 marks. (4x4=16)
o TS

17) Find the Lagrange interpol:

X = P25 38
ix): 6 8

19) Find the classical Rgnge«' 2 fol - 3 in the

interval [2, 2 4} wnth stppg o hi 0
20) Obtain the approxsmate vat&efef y(O.Zl for, 1he initial e, ! problem v’ = X2 + V2,
y(0) = 1 with h = 0.1 using Euter method.

21) Find the Fourier coefficient of the periodic function f(x)= { S BEmsecsl

( k if0<x<nm

and f(x + 2n) = {(x). Hence prove that { - 1 + 11 + L

Tz
22) Find the d'AIanért’s solution of the wave equation u, —c?u_=0.

23) Find the type, transform to normal form and solve u_ + 4u, = 0.
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IV. Answer any 2 questions out of 4 questions. Each guestion carries B marks.
(2x6=12)
A%
24) Prove that A +V = L
Y A’

25) Find the solution of the initial value problemy’' =2y =X, y (0) =1 by performing
three iteration of the Picard’s method.

: gwk-x if0<x< <

2

26) Find the even half range expansion of the function (x) =
s : : 2k sk
—-(L—x) If~2-<:X<fL

27) Find the temperature u (X, t) m a 1aterally tnsulated copper bar 80cm long if

the initial temperature is 1005m[ 80 ] C and the ends are kept at 0°C. How
J :

long will it take for the max1mum temperature in the bar to drop to 50°C ?
Physical data for copper : densuty 8. 929/cm3 specific heat 0.092cal/g"C,
thermal conductivity : 0. OQSCalf(cmsec’-’C)
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