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e Answer al the following questions ¢ No. of questions.4
o Illustrate your answers with sketches when necessary. e Total Mark: 80 Marks
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1-a)Find Fourier seriesfor the function f(x) = |sinx | -m < x < m, and find Z 21 5 -
&2 (2m-1)%(2m+1)

0, —mr<x<0 )
1-b) Expand into complex Fourier series the periodic function f(x) = {l g <x < of period 2n
<X<T

(15 marks)
2-a) Find generating function for Legendre polynomial and show that:

2n+1
n+1

P.a(X)= X P, (x) _nl-l P..(x), thenfind R,(x), P,(X).

2-b) Write the reccurence relation for Bessel 's function and show that j x"J. 4 (x) dx =x"J, (x) + ¢, find

J5/5(X) (20 marks)
Probability and Statistics (T otal scores :45marks)
3a-i) Susan goes to work by one of two routes A or B. The prob. of going by route A is 30%. If she goes

by route A, the prob. of being late is 5% and if she goes by route B, the prob. of being late is 10%. Given

Susan islate for shool, find prob. that she went via route B. (5 marks)
3a-ii) Suppose that you have a bag filled with 50 marbles, 15 of which are green. What is the prob. of
choosing exactly 3 green marblesif atotal of 10 marbles are selected? (5 marks)

3b-i) Let the r.v. X be the distance in feet between bad records on a used computer tape. Suppose that a
reasonable probability model for X is given by the p.d.f. f(x) = 4—10e'x’40, O<x<ow, find P(X > x) and
then the median, also find m.g.f. and then deduce mean, standard deviation, pg,u,'". (10 marks)

3b-ii) Suppose that (X, Y) has probability density function f given by f(x,y) = (x +y) /4for0<x<y <2

Find the probability density functions of X and of Y(Marginal of X and Y) , P[(X+Y) >1/2] and then
determineif X and Y are independent. (10 marks)

4-a)A fair coinistossed three times, X isthe N° of heads that come up on the first 2 tosses and Y isthe N°
of heads that come up on tosses 2, 3. Construct the joint distribution and find marginal of X and Y, also
find expected value and variance of X and Y (10 marks)
4-b) Suppose that if a car gets into an accident, the dollar amount of damage is Gamma-distributed with
alpha = 2 and Beta = 100. Evaluate the average loss (in dollars) and the standard deviation of the loss (to
the nearest dollar)? (5 marks)

BOARD OF EXAMINERS  Dr. Ibrahim Sakr & Dr. Khaled El Naggar



Model Answer

Probability and Statistics

3ai) P(A) = 0.3, P(B) = 0.7, P(L/A) = 0.05, P(L/B) = 0.1, P(B/L) = [P(L/B)P(B)]/P(L), where L: is Late
event, P(L) = P(L/A)P(A) + P(L/B)P(B) = 0.05(0.3) + 0.1(0.7) = 0.085, so P(B/L) = 0.1(0.7)/0.085 = 0.824

3a-ii) Let the r.v. is the number of green marbles, so that by using hypergeometric distribution N = 50,
k = 15, n = 10, therefore P(X = 3)=[ C3] [ * C7] / [*Cyo].

30-) P(X > X) = 1 — P(X<x) = 1-.[%e')"40dx= e To get the median a such that P(X< a) = 0.5,
0

therefore J'%e'xmodx=0.5, thus 1-e¥0-05 = a = -40 In(05) = 27.726, and
0
L (140D

< 1 1 1
m.gf. = [eX(—e¥dx=[—e % dx=———=¢(1), therefore u,’ = ¢'(0
g j (5€"™ £40 TR k' = ¢'(0)

__ 4 _
(14007, _,

3200

— _ 2 _ 2 2 _ ~ _
g0 = 3200 = EOC), hence var(X) = ECX?) - [EQX)] = 3200 - 1600

t=0

E(X) and p, = ¢"(0)=

384000
(1-40t)°

, therefore 1, = 384000 -3 (40)(3200) + 2(40)° = 128000,

= 384000, but p,= py'-3p," 1y’ +2[1,'T
t=0

1600, so standard deviation = 40 and py' =¢"'(0) =

2 2452 2 y 2 15Y 2
3oii) i) = [ SN gy VT2 0 3 anatyy) = KW g VXTI
X 2 2 X 4 0 2 2 0 4
1/2 y X+y 2.y X+y
P{(X+Y)>1/2] = j [ j E—Lydx]dy + j [ j (“—2)dx ]dy and since f1(x) fa(y)=f(x,y), thus they
V4 1U2-y 2 72 0 2
are not independent. A
2
Y
(U/4,1/4) —
4-3)
Y
X O 1 2 fl(X)
0 1/8 8 | 0 | 28
1 1/8 218 | s | 48
2 0 18 | /8 | 2/8
fay) 2/8 48 | 28 | 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(X?) = 1(4/8) + 4(2/8) = 3/2,
E(Y?) =1(4/8) + 4(2/8) = 3/2, Var(X) = Var(Y) = 1/2

4b) Since E(X) = o/ B = 2/100 = 0.02, Var(X) = o / B?, therefore standard deviation =4/2/100



