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INSTRUCTIONS:
Attempt all questions.
The symbols have their usual meaning.

Figures to the right indicate full marks.

Multiple ChoiCe'Questions: [Attempt al[
The orthogonality condition for cunrilinear co-ordinates is --
ta) Y.{=s tb) I.9=o

otL 0v " a, a,

Q-1,

(i)

[c) *.L = odi ai

(ii) For curvilinear coordinat "tfr"{ =

[a) hrh ai
It2 0w

[c) \ ai
h2h3 dw

(iii) For Hermite's function, Hs(x) =-.
[a] o

(cl r

[iv) For Legendre's equation, 

-.[a] k=n ork=-n-L
(.) k=lork=-1
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tbl k=nork=-n
id) k=nork=n-L'

(v) For Bessel's polynomial, the generating function is given by-'
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[vi) For a Fourier series of a periodic function /(x) in l- n, ,], the coefficients bn ---.

tal If.f @) o, tbl if!"f O cosnx dx
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(vii) In complex representation ola Fourier series, an = 
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fviii) Theproblemoffindinganequationofanapproximatingcurve,whichpaSSesthroughas
many points as Possible is callecl

ia) Curve fitting

tcl TelegraPhYequation

(ix) The fon'vard difference operator A delined as

[a) aYt = Yt-t - Yt

[c) LTt = !t*r - lt
tx) The backward difference operator 7 defined

[a) vlt = !t-t * Yt

[c) vri = !i+r - lt

ib) lnterPolation

(d) ExtraPolation
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State Trtle or False. [Attempt all]

For curvilinear coordinates dsz = ht du' + ht dvz + n! dw?'

For the cylindrical system the unit vectors are a,as and aq)'

J,QD isthe coefficient of h' rn the expansion of (1' - zph * 71-1lz'

.- dzv ^ dy
\1- x");i- '*;* 

n(n* \)y = 0 is a Bessel's diflerentialeqr'ration'

The phase angie is given by O' = tun-t (*J'

The sine series for /(x) is given by i}f=rsin nx ff /(r9) sin nr9 dr9 when 0 (( x (( n '

Forafuncriony=f(x),foragivenlableof values (xt,yt),lc=1,2,"'n,theprocessof

estimatingthevalueofy,foranyintermediatevalueofxiscalledinterpolation'

The shift operator E is defined as E/(x) = f (x + h)'

Answer the following questions in short' fAttempt any ten)

Define curvilinear coordinates'

WritedownLaplacianintermsoforthogonalcurvilinearcoordinates.

' lfu = x * 4, v = y - 2, w = 3z* l,showthatu' v'w areorthogonal'

Write Hermite's differential equation'

^ an o-x2

Using equalion: H,,(x) - 'r'(-I)nU#' 
find out H'(x)'

Show that P,(-tt) = 1-1)n P"(P)'

Write cosine series for /(r) when 0 < r < n' [Note: derivation is not required)
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(B) Write one dimensionalwave equation.

(91 Write telegraPhY equation'

(10) DelineinterPolation.

(11) Derive an equivalent equaiion of a straight line for ! = axb

(LZ) For a shift operator E, show that f = A * 1'

Q.4 Long Answer Questions. (Attempt any four)

t1) Derive expression of gradient in terms of orthogonal curuilinear system'

(2) Derive expression of curl in terms of orthogonal curvllinear system.

{3} Derive the series solution of Legendre differential equation in the form

power of x.

(4) Derive the series solution of Bessel's dilferential equatiott in the form of ascending power

of x.

(S) Writ6 the Fourier series for a periodic function f(r) defined in the interval l-n' n).

Derive the coefficients 40, a,, and bnof the series'

(6) Derive the Fourier series for a complex periodic function/(r) defined in (-oo'oo)' Also

find the coefficienls an and Pn'

Derive Lagrange's interpolation formula,

Using the method ol least squares, find the straight line y = ax * b that fits the following

data.
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fitting that

xJt, a

!=ax+b
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fits a straight line
nn
Y",+trn=f/- /-)
l= I t-l

normal equations of least square

'i'r-bt''=l
i=l i=I t=l
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