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INSTRUCTIONS:

N

Total Marks: 70

1 Attempt all questions.
2 The symbols have their usual meaning.
3 Figures to the right indicate full marks.
Q-1 Mullipte Choice Questions: fAttempt ail 10
(i) The orthogonality condition for curvilinear co-ordinates is
' a) o _ b) o o _
() fu au_o () du BU_O
c) uldv_ d) o
(‘) ar Br'_o () Bu av““o
{ii) A square matrix A is called singular matrix if |4| =
@ o0 (by 1
©) o (dy -1
1 2 3 ‘
(iiiy Foramatrixd=1(2 1 4] Al = .
2 4 6
(@ 2 by 1
¢ 0 @d -
{iv)  For Bessel's equation,
(@ k=lork=-1 By k=nork=-n
) k=nork=n-1 () k=nork=-n-1
{v}  The generating function for Hermite polynomial is
(a) X (b) ezLx—tz
{c) e-f:f(tvl) (U) p2x=t*
Vi) &Y oy opy = 0is called (Here v i t
_ e o Vo= . (Here v is a parameter)
(a8) Hermite differential equation (b).  Legendre’s differential equation
(c)  Bessel's differential equation (d)  First order differential equation
(vii)  The coefficients a, for Fourier series of a periodic function £(x) in [-7, ] =
@ L fG)sinnx dx 0) ST f0) cosmx dx
1
oy )l ) dx @ =07 fG) dx
@ 7o D




(viii) The amount of heat AH crossing an element of surface AS in time At is given by

(8  AH=KAS i—f (b)  AH=KASAL -‘3%
c = au d = A8 e
© A=K | @  aH=k dt‘

(ix)  "The best representative curve to the given set of observations is one for which E, the
sum of the squares of the residuals, is minimum®. This concept is known as .

(@  Principle of least squares (b).  Principle of differentiation
(¢}  Principle of integration (d) None of these

(x)}  The backward difference operator ¥ defined as

@ VY=YV {(b)  Vyi=yi—¥a
©  VWi=Vii—¥% (d}  Vyi=Yi—VYin
Q-2 Answer the following questions in short, {(Attempt any ten) ' 20
(1 Define (i) symmetric malrix and (i) inverse of a matrix
11 3
(2) Determine eigen vaiues for matrix 4 = [ 5 2 6 ] {Use relation: |A — AI| =0)
-2 -1 -3
{3) Define curvilinear co-ordinates.
(4} Write Bessel's differential equation.
"~ (5) Eor Bessel's function, prove that: x J5(x) = 1/ {x) — % Jns1(x).
(6) Show that B,(—w) = (—=1)" Pu(u).
(7) Define Fourier series.
(8) Write the Fourier equation of heat flow.
(9) Write cosine series for £(x) when 0 < x < 7. {Note: derivation is not required)

(10) Define (i} interpolation and (i} extrapoiation.
(11 For a shift operator £, show that A=E — 1.

(12)  Derive an equivalent equation of a straight line for y = aed*.

Q-3 {(a) Derive expression of gradient in terms of orthogonal curvilinear system. 6
(b} fu=3x+2v=y-1w=>52+3 show thatu,v and w are orthogonal and find 4
ds’and the metrical coefficients: hy, hy, hs.
OR
Q-3 (a) Discuss spherical polar co-ordinates as a special curvilinear system. 6
(b} Discuss orthogonal curvilinear coordinates and show that [3—1—2 % %] = hyhyhy
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Q-5

Q-6

Q-6

(a)

(b}

(@)

{b)

{a)

{b)

State and derive the Rodrigue’s formula.

Show that for Bessle’s function:

BN-3) = Z (%)

Derive the series solution of Legendre differential equation in the form of

descending power of x.

For Hermite polynomial using equation H,(x) = e** (~1)"

Hermite polynomials Hy(x), H,{x).

ne—-oo

OR

d?l
dxn

(e*"), calculate

Derive the Fourier series for a complex periodic function f (tj defined in (—oo, c0).

Also find the coefficients «, and 8,,.

Write a note on application of Fourier series involving phase angles.

Obtain Fourier series for f(x) = x-sinx in the interval - < x < m. show that

T 1 1 1 1

4z ' 13 35 57

OR

Derive one dimensional diffusion equation for one dimensional flow of electricity in

a long insulated cable.

Derive Newton's forward difference interpolation formula and evaluate f(12)

using the values given in the following table of values.

x 10 20 30 40 50
vy = f{x) 45 &6 81 93 01
OR

Using trapezoidal rule and Simpson's 1/3 rule compute the approximate value of

I= f{;rsinx dx by dividing the range of integration into ten equal parts so that each

part is of width % What is the analytical value of 1= fo" sinx dx. Which method

gives more accurate result?
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