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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  If u(x,t) is a function of two variables x,¢. Find L{%—:-} .
2. State conditions under which Laplace transform exists.
3.  Define Dirichlet problem for a rectangle.

4, Find Fourier transform of e_lxl.

5. State Euler poisson equation.

6.  Write the ostrogradsky equation for the functional I {Z(x, y)}—- ”(zf +z:)dxdy'.
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F(x)= 0 —-wosx<0
x2
= — 0<x<1
4
= 2x-1 1<sx<2
. 4
=—-’f:-—+:—3--35-2 2<x<3
4 2 4
= 1 3sx<w
Find f(x).

Define conditional density function of ¥ given X and conditional density
function of X given Y .

Define Multiple and Partial correlation.

Define Parameter and Statistics.

PART B — (5 x 16 = 80 marks)

(a) Using Laplace transform method solve u, =u, 0<x<1¢>0
Boundary conditions : ©(0,t)=0=u(1,£)¢>0
u{x,0)=sinzx

Initial conditions : u,(x,0)=-sinzx 0<x<1. (16)

Or

(b) Solve ku,, =u, O<x<ow;t>0
Boundary condition : u(0,8)=u, >0

Initial condition : u(x,0)=0; O<x<w; u and u, -0 as x—>w. (16)

(a) Prove:

(i)  If the Dirichlet’s problem for a bounded region has a solution, then
it is unique. (8)

(ii) If the Newmann problem for a bounded region has a solution, then
it is either unique or it differs from one another by a constant only.
(8)

Or
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13.

14.

(b)

(a)

(b)

(a)

Solve :

Uy, +it,, =0; 0<x<l, 0sy<w;

1(0,y)=e"¥; u(l,y)=0; y<0; u,(x,0)=0 0<xsl.

Find ufx,y). (16)

() Find the extremals of the functional I(Zyz —2y?+yt-z'")dx. (8)

o

(i) Find the extremals of the functional J‘(Jt:2 y'2 +2y% +2xy)dx; (8)

Xp

Or
Using Ritz method find an approximate sclution to the problem of the
: 1
minimum of the functional v{y(x)}= J‘(y'2 ~y?+2xy)dx ; y(0)=x(1)=0,
0

Seeking the solution in the form y(x)=e*1™ . Also compare with exact

solution at x=0,.25,.5,.756 and 1.0. (16)

(i)  The probability density function

flx)= kx 0<x<5h
= k(10-x) B<x <10
= 0 elsewhere

Find &, also find P(2.5sx <£7.5). (8)

(i) A random variable X has probability mas function p(x)=-2}x—

x=1,23,... Find moment generating function and hence mean and

variance. (8)
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15.

(b)

(a)

(b)

(i)

(i1)

(1)

(ii)

(i)

(ii)

The joint probability of X and Y is

f(x,y)= xye [ 2 x20,y20
= 0 otherwise

Find marginal probability density functions g{x) and A(y). Are
X and Y independent. (8)
The joint density function of random variable X and Y is

flx,y)=2-x-y 0<x<1,0<y<1
= 0 otherwise

Find Cov(X,Y). (8)

' (8)
1 ,xz,xS} is a random sample from a normal population with

mean 4 and variance o?, Show that the estimator’s 9, and 8, for
4 defined below are unbiased. Also compare their efficiencies.

Y 3 , O, 6 (8)

Or
Find regression equation of X, on X, and X; given (8)
X, =28.02 X, =491 X, =59
ox, =4.42 oy, =1.1 ox, =85
rip =0.8 rys =—.56 ray =—4

Find the MLE for the parameter A1 of a Poisson distribution on the
basgis of a sample of size ‘n’. Also find its variance. (8)
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