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Putting in equation (1), we get 
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Since x  is point of discontinuity, then 
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(b) Obtain half-range sine series for 
xe in < x < 1 

Solution : Given : 10;)(  xexf x  

Here, L = 1 

Suppose the half range sine series of )(xf is, 
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Putting in equation (2), we get   

    



 


1
22 1

sin
12)(

n n

xnn
exf




     Answer 

2. (a) Find the Fourier transform of 









1||;0

1||;1
)(

2

x

xx
xf . Hence evaluate













0 3 2
cos

sincos
dx

x

x

xxx
 

Solution: Given the function: 









1||;0

1||;1
)(

2

x

xx
xf

 

The Fourier transform of a function )(xF is given by 





 dxexFpf jpx)(

2

1
)(


   ………(1) 

Substituting the values of )(xf in (1), we get 

   
1

1

21
2

1
)( dxexpf jpx


 

=  
 

 
 

1

1

32

2 22)1()(




















































ip

e

ip

e
x

ip

e
xpf

ipxipxipx

 

= 




































































3232
220220

2

1
)(

ip

e

p

e

ip

e

p

e
pf

ipipipip


 

= 















 








 




32
22

2

1
)(

ip

ee

p

ee
pf

ipipipip


 

=     






 
















2
cos,

2
sinsin2

2
cos2

2

2

1
)(

32

ipipipip ee
p

i

ee
ppi

ip
p

p
pf 


 

=  ppp
p

pf sincos
2

4
)(

3



     ………..(2) 

Since inverse Fourier transform of )( pf is, 

  














 dxeppp
p

xF ipxsincos
2

4

2

1
)(

3 
 

=  




 







 )(sincos

12
3

xFdpeppp
p

ipx


    ……….(3) 

Since ,
2

1
x  is point of continuity, then 

4

3

2

1
1

2

1
2


















F  



Putting in 
2

1
x in equation (3), we get 

  




 









4

3
sincos

12 2/

3
dpeppp

p

ip


 

=  























8

3

2
sin

2
cossincos

1
3


dp

p
i

p
ppp

p
 

Comparing real and imaginary part, we get 
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(b) Using Laplace Transform to solve the differential equation 
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(b) Using the Convolution theorem and find 
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By Convolution theorem of Inverse Laplace transform, we have 
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4. (a) Define : 

 (i). Probability density function for continuous random variable. 

 (ii). Mean and variance of random variables. 

Solution : 

 (i). Probability density function for CRV: 

If X is continuous random variable defined in ),,(   then the function f(x) is said to 

p.d.f. if 



 ,1)( dxxf  When  x  

 (ii). Mean and Variance of CRV. 

  If M is the mean, then 



 ,)( dxxxfM  When  x  

  The  212 '')(  VVariance where 



 ;)(' 2

2 dxxfx   xWhen  and 

  



 xWhendxxxf ,)('1  



(b) Find the mean and variance for Binomial distribution. 

Solution : (i). Mean of Binomial Distribution: 

  We know that by binomial distribution 

    rnr

r

n qpCrXP   

Formula for mean of B.D. is, 
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Hence,  pnm   

(ii).  Variance of Binomial Distribution: 

  We know that by binomial distribution 
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Formula for variance of B.D. is, 
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Hence,  qpnV   

5. (a) Fit Poisson’s distribution to the following and calculate the theoretical frequencies 61.05 e  

 Death : 0 1 2 3 4 

 Frequency : 122 60 15 2 1 

Solution : Given, 5n  and   200fN  

The expected frequency of Poisson distribution 

   







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_2|
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rm

e

me
rXPNf    ……….(1) 
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Expected frequency distribution table 

 

r 

 

f 

 

f.r 
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




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
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—|

5.0
122

r
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e  

0 122 0 122 

1 60 60 61 

2 15 30 15.25~15 

3 2 6 2.541~3 

4 1 4 0.3177~0 

Total 200  100.rf   

Putting in equation (1), we get 
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Putting r = 0, 1, 2, 3, 4, we get the expected frequency are 122, 61, 15, 3 and 0 respectively. 

(b) Show that the mean deviation from mean of the normal distribution is 4/5 times of standard 

deviation. 

Solution: We know that by the definition of normal distribution function is, 
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We know that the formula of mean deviation about mean of normal distribution is, 
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
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5

4
..DM     Hence Proved 

6. (a) By the method of least squares. Find the straight line that best fits the following data: 

 x : 1 2 3 4 5  

 y : 14 27 40 55 68 

Solution: Suppose straight line y as dependent and x as a independent variable is 

  bxay       …………  (1) 

Here two unknown constants, then the two normal equations are, 

   xbmay     …………(2) 

and   2xbxaxy    …………(3) 

Table : 

x y x.y 2x  

1 14 14 1 

2 27 54 4 



3 40 120 9 

4 55 220 16 

5 68 340 25 

15x  204 y  748.  yx  552  x  

 

Here, m = 5 

Putting in equation (2) and (3), we get 

  204155  ba    ……(4) 

and  7485515  ba  

Solving equation (4) and (5), we get 

  0a  and 6.13b  

Putting in equation (1), we get 

  xy 6.13     Answer 

(b) The profit of a certain company in the thx year of its life are given by: 

 x : 1  2  3  4  5  

 y : 1250  1400  1650  1950  2300 

 Taking u = x – 3 and 50 v = y – 1650, show that the parabola of second degree of y on x is: 

 215.321.7205.1140 xxy   

Solution : Given the new variable u and v such that 

 
50

1650
3




y
vandxu  

Suppose the second degree parabola equation with variables u and v is, 

 2cubuav     ………..(1) 

 The normal equations are, 

    2ucubamv   …………(2) 

   32 ucubuauv  …………(3) 

and     4322 ucubuavu  ………….(4) 

Table for fitting of curve as follows, 

  



 

x y u = x – 

3 50

1650


y
v  

u.v 2u  vu 2  3u  4u  

1 1250 -2 -8 16 4 -32 -8 16 

2 1400 -1 -5 5 1 -5 -1 1 

3 1650 0 0 0 0 0 0 0 

4 1950 1 6 6 1 6 1 1 

5 2300 2 13 26 4 52 8 16 

15 8550 0 6 53 10 21 0 34 

 

Now we have  

      2134,0,10,53,6,0,5 2432 vuanduuuuvvum  

Putting these values in equation (2), (3) and (4), we get 

   610561005  cacba     ……….. (5) 

     530100  cba   3.5..5310  beib   …………(6) 

   2134010  cba   213410  ca   …………(7) 

On solving equations (5) and (7), we get 

 085714.0a and 642857.0c  

Putting the values of a, b and c in equation (1), we get 

 2642857.03.5085714.0 uuv   

=    23642857.033.5085714.0
50

1650



xx

y
 

=  96642857.09.153.5085714.0 2  xxx  

= 785713.5857142.3642857.09.153.5085714.0 2  xxx  

= 200001.10442858.1642857.0 2  xx  

= 00005.5101429.7214285.321650 2  xxy  

= 
214285.321429.7299995.1139 xxy   

 
214285.321429.7299995.1139 xxy     Hence Proved 

7. (a)  Find a Fourier Series for 
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Solution : Given : 
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Here,   LLeiL 22..)(2  

Suppose the Fourier series of )(xf  with period L2  is, 
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Putting in equation (1), we get 
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Since 0x  is point of discontinuity, then 
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1
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2

0
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1
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
 f    [From (1)] 

Putting in equation (2), we get 
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     Hence Proved 

(b) Find the Fourier cosine transform of 
21

1
)(

x
xf


 and hence find Fourier sine transform of  
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1
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x
xF


  

Solution: Suppose 
21

1
)(

x
xF


  

The Fourier cosine transform of F(x) is, 

   



0

cos)(
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   






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x
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
   ………(1) 

Differentiating w.r.t., p, we get 
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
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
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Again differentiating w.r.t., p, we get 
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      ………... (3) 

This is Linear differential equation of higher order. 

 The solution of (3) is, 

pp ececI  21       …………..(1) 

Differentiating w.r.t., p, we get 

pp ecec
dp

dI
21        ………….(2) 

Putting ,0p in equation (1) and (4) we get 
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Again Putting ,0p  in equation (2) and (5) we get 
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Solve (6) and (7), we get 
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Differentiating w.r.t., p, we get 
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8. (a) For a Poisson distribution with mean m, show that 
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d
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 Where  
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(b) Evaluate by using Laplace transform  
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By Multiplication property, we have 
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    [By Definition of L.T.] 

Putting p = 4, we get 
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   Answer 

(ii). Let ttF sin)(   

 )(
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2
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p
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By Laplace transform of division of t, we have 
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Putting p =1, we get 
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