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1- A fair coin is tossed 3 times, X is the No of heads that come up on the first 2 tosses  and

Y is the No of heads that come up on tosses 2, 3. Construct the joint distribution and find

marginal of X and Y, also find the variance of X , Y & P [(X + Y) >1, X > Y]. [12]

2- If f(X) = 2 - xc x e  is P.d.f., x > 0, find the mean and variance. [8]

3- A urn contains 30 red balls and 20 black balls, sample of 5 balls is selected at random.

Let X is the number of red balls, find P(X=3), E(X), Var(X). [10]

4- Let X be a random variable with gamma distribution with alpha = 2, beta =1/5. Find the

probability P(X > 30), E(X) and Var(X). [10]

5- Expand in fourier series the following periodic functions: [20]

f(x) = x x , -1 < x < 1,

f(x) = x2 , 0 < x < 2, then deduce
4n=1

1

n




6- Find Fourier transform and Fourier integral f(x) =
21 x x 1

0 x 1




 


[20]

BOARD OF EXAMINERS
Dr. Khaled El Naggar



Model answer

1-

Y     X 0 1 2 f1(x)

0 1/8 1/8 0 2/8
1 1/8 2/8 1/8 4/8
2 0 1/8 1/8 2/8

f2(y) 2/8 4/8 2/8 1

E(X) = 0(2/8) + 1(4/8) + 2(2/8) = 1, E(Y) = 0(2/8) + 1(4/8) + 2(2/8) = 1, E(X2) = 1(4/8) +

4(2/8) = 3/2 , E(Y2) =1(4/8) + 4(2/8) = 3/2, Var(X) = Var(Y) = 1/2.

P [(X + Y) >1, X >Y]= P(2,0) + P(2,1) = 1/8

2- Since f(X) = 2 - x4 x e  is gamma distribution with α  = 3 & β = 2, therefore E(X) = α /

β = 3/2 and  variance is α / β2 =  3/4 and  M.G.f =
t) t)
 

 
 

 


3- N = 50, k = 30, n = 5, therefore by using hypergeometric distribution

P(X=3) = [ 30 C3 ] [ 20 C2] / [50C5 ]

E(X) = n (k/N) = 5(30/50) and V(X) = ( N n
N -1
 )n( k

N
)(1- k

N
) = 5 ( 45

49
) ( 30

50
)( 20

50
)

4- P(X > 30) = -x/5

30

1 x e dx
25


 , put y = x-30, therefore

P(X  > 30) =
-6 -6

-(y+30)/5 -y/5 -y/5

0 0 0

1 e 6e(y +30) e dy = y e dy + e dy
25 25 5

  
  

Put y/5 = z  dz = dy/5, therefore

P(X > 30) = 6 -z -6 -z -6

0 0
-e z e dz +6e e dz = 7e
 
 

E(X) = α / β = 10, Var(X) = 50



5- The functions f(x) = xǀxǀ is even, therefore 0a = na = 0, T = 1, therefore

2
n

1

0

n xb x sin( ) dx 
 

  = 2 1
2 2 3 3 0

1 n x 1 n x 1 n x[x (- cos( ) x(- sin( )) ( cos( ))]
n n n
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) + , thus f(x) = n
n=1

n xb sin( )
 

 = n
n=1

b sin(n x)



This function is f(x) = x2 neither even nor odd, therefore

f(x) = 0
n n

n=1

a n x n xa cos( ) + b sin( )
2

+
  

  , T=1

0

2

0

1a f(x) dx
1

  = 2
3 22

0 0

1 x 8(x )dx = ( )
1 3 3
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2 2
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3 3
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n 2 2

2 2

2
n 2 2

2

0
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1 n x 1 n x 1 n xa (x )cos( ) dx = [(x )( sin ( )) - (2x)(- cos( ))
1 n n

1 n x 42(- sin ( ))]
nn

1 n x -1 n x 1 n xb (x )sin( ) dx = [(x )( cos ( )) - (2x)(- sin( ))
1 n n

1 n x -42( cos ( ))] =
nn
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6- Since this function is even, therefore there is only Fourier Cosine transform such

that 2
c

1

0 0

F ( ) 2 / f (x) cos x dx 2 / (1 x ) cos x dx


        

12
0

sin x -cos x -sin x2 / [(1 x )( ) ( 2 )( ) ( 2)( )]x
 

  
      

  

-2cos 2sin sin cos2 / [ ] [ ]
4

2  

    
   

  

Therefore Fourier integral f(x) is expressed by c
0

2f(x) = F ( )cos x d


  



