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Q1/ Find the following:

X f(1+x)2d ) J 1 p
Vx x x nx*

x% + 2x p
x
x2+2x+1

3 — Jeta“‘/gx.seczx/?x dx —4- J

ﬂ/4 2
5-— f_n/4sec x dx
Q2/ Integrate the following :

1 j“ose do 2 fzx 2% d
3+2sinf cos x

3 sinx
3— [tan’x sec’xdx  —4— [ZEITC
secx
Q3/ Find theintegral by using integral by two ways
fx cos x dx

Q4/ a- Integrate the following by using Trigonometric substitutions

1
—dx
f\/4+x2

b- Integrate the following by using integral contain roots

1
——  _dx
fz+2\/§



Q5/a- Find the following

6x +7 d
x+22™

b- Integrate the following :

/2
J (cosx — sinx)dx
0
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Q1- Let x be a random variable whose probability density function is given by
f(x)z{e‘2x+%e‘x , x>0
0 , o.w
a) Write the moment generating function for x.
b) Use this moment generating function to compute the first and second moment of x.
(10 marks)
Q2- A light bulb manufacturing factory finds three in every 60 light bulbs defective. What is
the probability that the first defective light bulb will be found when the sixth one is tested?
(10 marks)

Q3- Let x is a random variable has the following p.d.f:

f(x) = Ax2e™>* x>0

1- Find the value of A.

2- What is the name of distribution? (10 marks)

Q4- A manufacturer of metal piston fined that on the average, 12% of his pistons are
rejected because they are either oversize or undersize. What is the probability that a batch of
10 pistons will contain:

1- No more than two reject.

2- At least two rejects. (10 marks)

Q5- Find the mean and variance of Bernoulli distribution.

(10 marks)

Q6- A man has four keys in his pocket, he tries to unlock a door and tries with each key
until he finds the right one, let X be random variable number of keys tried including the right
key to open the door, find:

a) Determine probability function for random variable x.

b) What is the probability that the man will try at most two keys before he finds the right

one? (10 marks)
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N Mean Std. Deviation | Std. Error Mean
weight ] 10 1.0200 |.16193 .05121
Test Value = 1.25
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Lower Upper
weight | -4.492- |9 .002 -.23000- -.3458- -.1142-
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Equality of Variances
F Sig. t df Sig. (2- Mean 95% Confidence Interval of
tailed) | Difference the Difference
Lower Upper
Equal variances assumed 000 984 -.341- |18 737 -3.90- -27.960 20.160
Equal variances not assumed -.341-117.89 |.737 -3.900- 27. 20.170
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Model R R Square Adjusted R Change Statistics
Square R Square F Change dfl df2 Sig. F Change
1].947°% .896 .893 .896 323.983 5 188 .000
Croffinriante?
Model Unstandardized Standardized t Sig.
B Std. Error Beta
(Constant) |.238 194 1.228 221
x11.099 028 096 3.597 000
1 x2|-.215- 030 -.176- -7.248- 000
x3|-.105- 019 -174- -5.618- 000
x51.743 034 645 21.596 000
X6 |.445 040 381 11.127 000
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Ql/ Let y; <y, < y3 <y, be the order ststastic of a random sample of size (4)

2
from a distribution : f(x) = {33( 0< f)( \</Vl (12.5 degree)

1- Find g(yl) 2-Find g(y4) 3- Find g(y3) 4- Find g(y1,y2) 5-find p(0<y4<0.5)

Q2/ If the probability density function of Xis : f(x) = %XZ ,0<x<3

then what is the probability density function of y = g (12.5 degree)
Q3/ A- Let X have a p.m.f as following : f(x) = {% x=01,2
and suppose y=x+1 then: ’ oY
1- Find the distribution of y 2-find P(Y=3) 3- P(1<Y<3) (6 degree)

B- Assume that ,X~F(5,10) And p(X < b) =0.95 andp(a< X <b =0.90)
find the value of a. Note: F(0.95,10,5)=4.735 , F(0.05,10,5)=0.301 (6.5 degree)
Q4/ A-If f(x) = {(Z)X 0< x;:} and let y = VX Find g(y) by using C.d.f (6 degree)
B- if x1 and x2 are random variables have p.d.f is: f(x1,x2) = 4e7201**2) (6.5 degree)
, 0<x1,x2<o and let y;=x1+x2 , y,=x2-—x1 Find g(yl,y2).

Q5/ suppose that ,X,, = X,, denote to the mean of random sample of size 20 n=20 from
X

distribution whose pdfis :f (x) = {E 0<x<% Hnd p(2.99<X < 2.83) (12.5 degree)
0 o.w
Note : Q(0.76)=0.78 , Q(1.52)=0.94
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Q1: complete the following
1. Assume that a single observation is taken from the

population with p.d.f. f(x,0) =219 ™ ,0 >0

if the critical region is given as (x > 4.3), to find (a) and (B) for
testing Hy: @ = 5against H{: @ = 6 is ...cccovvnnenenn.

2. Let xq, x5, X3, ..., xnbe a r.s from N(u , %) , we wish to test
Hy:p=p, , (62 > 0) against the alternative Hyp. Hy: p# po
(6% > 0), that the (GLRT) iS....cccuvvuneennennnnnn. (12.5 marks)

KEIEXIAIAIAIAIAAIAIAAAAAIAIAAAAAIAAA A AAAAhhkhkhrkhkhkhkhhkhkhkhkhkhkkikkhkhkhkhkhkkikkikikhkikikikkx

Q2: choose the correct answer

1.Assume that the weight in a (10) pound bag of sugar is N(u , 5), we
shall test hypothesis Hy: u =160 against the alternative Hyp.

H: p # 160 then critical region is : a) C = {7(: X — 60| = k, %} :
v I o v v o
b) C = {X. IX — 60| < koﬁ}. ¢) C = {X. 1X| > koﬁ}.
2. ceresssrssssssassssnsones Is a statement or claim about the state of nature :
a) a test of hypothesis b) the power function c) a hypothesis
(12.5 marks)

KTEIXKXIIAIAIAAAAAAAAAAIAAAAAAAAAAAAAAhhAhhkhkhrhkhkhkhkhkkhkhkhkhkhkhkkhkikhkhkikikikkx

Q3: Let x4, x5, ...,x19 be ar.s froma Bernoulli distribution with p.m.f:

p(x,0) =01 -6)'™* Ion @ 001

to test Hy: 6= against Hy: @ < ; the critical region is
C ={x1,x2,....x10,3}% x; < 1} , find :

1. The power function K(0) . 2.Pr (type [] —error),at®=—.
(12.5 marks)



Q4: a) Let xq,x3,x3,....,x15denote a r.s from N(O , 8) , find a
B.C.R. of size (a =0.05) to test Hy: @ = 3 against the
alternative composite Hyp. Hy: 6 > 3.

Hint : X2(15) =25

b) Define the following :
1) Pr(type [] error). 2) power of the test.

3) simple Hypothesis

.4)Composite Hypothesis. (12.5 marks)
e e e e e e e e e e e e e e e e e e ek e e e ke ek ok ke ek ok
Q5: Let x4, x5, X3, ...., X, be a r.v with p.d.f:
f(x;0) =0e%* |, x>0, find:

1. a sequential probability ratio test (SPRT) for testing Hy: 6 = 2
against the alternative Hyp. H;:6=1 , given that
a=0.05and =0.1.

2. an approximate expression for the expected sample size, E(n)
under Hy. (12.5 marks)
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>> x=12.472; 1
>> disp(['A=",num2str (x)])

== o ®=1Z2.4 /27 2
== fprintf("'a=%2.4f\n",x)

T T = [ = - . = = = 1 - 3

T T T —— = = =
== mE— = —— =1 3 &= (=1 —— 4
== ==12.4972; 5

> Fprintf("'n=32_.2Ff1n",3x)
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Y =—0.26+0.047X, , i=1---,9 , ee=0.139
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Note :answer 4 question only
.Q1: Let X~N;3(u, X) where

2 6 -2 0
,u=<1>, 2=<—2 1 O)
-2 0 0 6

Find:-
(1) The distribution of Y = 2X, — X, + X3

(2) The joint distribution of (X4, X,)
(3)The conditional distribution of (X;, X5|X,)

Q2:
X1 |22 |245 231|245 |12 |145 |10 |146 |13.6 |27 |20 |23

X2 |11 135|235 |45 |85 (96 |24 |23 |20 |27 |26 |255

Test the hypothesis

Ho: u =9.5

H1:u # 9.5

Using the hotelling test when T% =9.02

Q3: if you have following distance matrix
(03 711 )
0 6 10
05

0
~ y,

Use the cluster analysis method to make the clusters from the matrix
above and draw the clusters.



Q4: for two variable normal dist. Is specified by

f(x) =beC?

Where
Q=3y{ + 2y5 — 2y1y, — 32y, + 4y, + 92

Find
1.The mean vector
2. The var-cov matrix
3. The value of b

Q5:you have the following data estimates the multivariate regression
equation

X 22 31 42 45 46 49
Y1l 29 80 27 41 32 30
Y2 29 64 19 34 24 25

i 3d g () 3o 2]
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