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‘Methods of Applied Mathematics

Time : 3 Hours . Maximum Marks : 100

Note : Attempt any Five questiohs; All questions
carry equal marks.

1. (a) Define Fourier transform and evaluate 1t
for the function :

Iti<a

1?
A LI', otherwise
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Hence evaluate
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(b)
2. (a)
(b)
3. (a)
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Find Fourier cosine transform of :

1

1+1

fO)=—

Using Fourner transforms, solve :

subject to conditions :

() u=0,whenx=0,12>0

R '
fiiy ¥= 031251 when = 0

and u (x,1) is bounded.
Obtain expression for curl F in

orthogonal curvilinear co-ordinates and

“deduce it in cylindrical coordinates.

Represent the vector :
A=z - 2,‘cj+_}r£

m spherical co-ordinates.

(b)

(a)

(b)

Let A be a given vector defined in two
general curvilinear co-ordinate systems
(1), u5,1u3) and (%), %,%). Find the

relation between the covariant

components of the vector in the two co-

ordinate systems.

Define a random variable and mathe-
matical expectation. A continuous random
variable X has density fl_mctinn
fR)=32, 0<x<l. Find:'d" and ‘b
such that P(X = a) = P (X > a) and
P(X = b) = 0-05.

Define moment generating function. If X
assumes the value 'r' with probability
PX=r=p¢ ', r=1,2, ... Find
moment genrating function and hence

mean and variance.
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(a)

. (b)

(b)

7. (a)
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Prove the following for Binomial
distribution :

[ du,
Brit =PGinri,  +—=1
i dp

Prove that all cumulants are equal for a
Poisson distribution. Also prove that

moment generating function of Binomial

- distribution tends to the m.g.f. of the

Poisson distribution as »n-—>o and

np=m is finite.

De.ﬁne gcﬁmetric distribution. Derive
expression its M.GE. and hence find its
mean and variance.

Prove that in a Normal distribution, the
Mean, Media and Mode coincide.

Prove that for a Normal dist;ibution, the

standard deviation is the distance from

the axis of symmetry to a point of

Inflexion.

(b)

=8 - (a)

(b)
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Prove that :

- ()] 2
C)23 = O
11

with usual notations.

Define Partial correlation and prove that :
2 N3
= S 3
r12'3 J(l-f‘l'j)(l = 12:,.)

Define t-distribution and obtain its Mean

and Variance.

700

Ln



