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Section A

Note : Attempt any Seven questions. 7×5=35

1. Obtain Fourier sine transform of  2 2

1

t t b .
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10. Define multiple correlation. Obtain coefficient

of multiple correction R3.12.

Section B

Note : Attempt all the questions.

11. (a) Solve, using Fourier transforms :

2

2
3 2 , 0td y dy

y e t
dtdt

   

(b) Obtain Fourier cosine transform of :

2 / 2( ) tf t e 6+6

Or

Prove that the spherical co-ordinate system

(r, , ) is orthogonal. Also express the vector :

ˆˆ ˆA 2yi zj xk  


in spherical co-ordinates. 12

12. (a) Obtain expression for velocity and

acceleration for a particle with position

vector r
  in cylindrical co-ordinates.



(3-90-4-0519)

2. Find the Fourier transform of :

21 ; 1
( )

0 ; 1

t t
f t

t

  
 



Also state change of scale property on Fourier

transforms.

3. A semi-infinite medium x > 0 is initially at

temperature zero. At time t = 0, a constant

temperature u0 is applied and maintained at

the face x = 0. Find the temperature at any

point of the medium and at any time t > 0.

4. Obtain expression for Curl F


 in orthogonal

curvilinear co-ordinates (u, v, w).

5. If u1, u2, u3 are general co-ordinates, show

that :

1 2 3

, ,
r r r

u u u

  

  

  

and u1, u2, u3 are reciprocal system of

vectors.

6. Find mean and variance for the continuous

probability distribution with :

3
( ) (2 ), 0 2

4
f x x x x   

7. Define moment generating function. If X

assumes the value “x” with probability :

  1P X , 1,2,3,.....xx pq x  

find its moment generating function and hence

deduce the value of mean and variance.

8. In a Poisson distribution, frequency

corresponding to 3 successes in 
2

3
 times the

frequency corresponding to 4 successes. Obtain

the the mean and standard deviation of the

distribution.

9. If X is distributed normally with mean “ x ”

and standard deviation “”, prove that

2
1 X

U
2

x 
  

 
 is a Gamma variate with

parameter 
1

2
.
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(b) Prove that, for a normal distribution, the

deviation about mean is equal to 
4

5
times

the standards deviation. 6+6

Or

(a) Show that the M.G.F. about mean of a

Binomial distribution tends to that of

Poisson distribution as n   and

np = m is finite.

(b) Define exponential distribution. Obtain

its M.G.F. Hence deduce the values of

mean and variance. 6+6

13. (a) State and prove weak law of large

numbers.

(b) Define t-distribution and obtain its mean

and variance. 6+5

Or

(a) Prove that for a normal distribution, all

odd order central moments are zero.

(b) If X has the discrete distribution :

1
,

( )

0, otherwise

a x b
f x b a


 

 


show that  22 1
E(X) ,

2 12

a b
b a


   

and E X mean
4

b a
    . 6+5
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