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e Answer all the following question e No. of questions:6
e [llustrate your answers with sketches when necessary. e Total Mark: 80 Marks

e The exam. Consists of one page

1- A fair coin is tossed 3 times, X is the N° of heads that come up on the first 2 tosses and
Y is the N° 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-Iff(X)=—c¢ x2e2X 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,

o 1
f(x)=x>, 0<x<2,thendeduce ¥ —

n=1

- - S 1-x2 x| <1
6- Find Fourier transform and Fourier integral f(x) = [20]
0 Ix|>1
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Model answer

YN X| 0 1| 2 | A

o 1/8 | 18] 0 | 28

1| 18 | 2/8| 1/8] 4/8

2] 0 1/8 | 1/8 | 218
£,(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(Xz) =1(4/8) +
42/8) = 3/2 . E(Y?) =1(4/8) + 4(2/8) = 3/2, Var(X) = Var(Y) = 1/2.

P[(X +Y)>1,X>Y]=P(2,0)+ P2,1) = 1/8

2- Since f(X) = 4 x?¢?* is gamma distribution with a =3 & B = 2, therefore E(X) = a./
Be 23

B-0* @1’

B=3/2 and varianceis o/ > = 3/4 and M.G.f=

3- N=50,k =30, n =35, therefore by using hypergeometric distribution
PX=3)=["C; ][ MG/ [7Cs ]

E(X) =n (k/N) = 5(30/50) and V(X) = 3020

4-P(X>30)= —— j x e™° dx , put y = x-30, therefore

PX >30) = 5 [ (¢ +30) e dy =7 | < Tyertay+ 6 I e dy
Put y/5 =z = dz = dy/5, therefore
P(X>30)= ¢ [ze” dz+6e'6j e?dz="7e"
0 0

EX)=a/p =10, Var(X) = 50



5- The functions f(x) = xIx| is even, therefore a,= a, =0, T = I, therefore

1
nnx

N Z%Ixz sin(?) dx [x (-—cos(—)) 2X( sm( ))+2( 33 cos( ))];
0

nnx

= [(-écos(nTn))+2(n317<sos(%)-n317)] , thus f(x) =;bn sin(*_ ) = an sin(nmx)
This function is f(x) = x* neither even nor odd, therefore
f(x) :a70+;a“ cos(n%)er (nﬂ) , T=1

32

1] 17 8
—_1 2 _ Xy _°
aO:I‘([f(x)dx——l_([(x )dx (3)0 :
2
zlj.(xz)cos(%) e =6 sin () - 205y cos(T)
L - nmx 4Tc

nmnx

7sin(——))

b, =1 j ()sin() dx =605 () - (2R
nmw | n’

+ 2<—co (“ﬂ))]‘ .

6- Since this function is even, therefore there is only Fourier Cosine transform such

00 1
thatF (o) =~/2/7 [ f(x) cosox dx =~/ 2/nj(1—x2) cosax dx
0 0

_ /_2/7c[(1— )(smocx) (—2x)( cosax) F(<2)( smocx)]:)

O(. O(.

- i 4 sino—
_\/m[ 2(:osoc+2s1n(x]= sino occosa]

= [
OLZ 0(,3 N 21 OL3

Therefore Fourier integral f(x) is expressed by f(x) = \E T E. (o) cos ax da
To




