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Q I - Let lhe random variable x has the fotloring probabiliq. mass fimction:
0 4 7

PCX=.) 0 k E 7kz +k Find the constant k.

Q2- A ,Dotorist travels along a main road. In doing so he must travel through tbree
intersections with traffic lights over a stretch of trvo kilometres. The probability that tle
motorist will have to stop because of a red light at any of the intersections is 2/5. Leti(be the
number of red lights encountered by the motorist. Find the probability distribution for this
random variable.

Q3- Suppose that the length of a phone call in minutes is an exponential random variable
witlr parameter ).:0.1, if someone arrives immediately ahead of you at apublic telephone
booth, find the probability ftat you will have to wait
1- More than 10 minutes.
2- Betw'een 10 and 20 minutes.

Q4- Suppose 300 misprints are disributed randomly tlroughout a book of 500 pages. Find
the probability that a given page conrains exa*ly 2 misprints?

Q5- Suppose the continuous distribution fimction is:

f(r)- nna r{ft<x<3f)
0

Q6- A coin is thrown twice. Let X is ttre mrmber of tails obtained- Find
1- The probability mass function of X-
2- Use moment generating firnction to find the mean and variance of X
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x 0<x<m

o.w

e

0
Q1: A/ Let X a.r'v have f(x) =

7- Find the volue of C 2' 2-find E(x)

L < x 1 @,zero else whel'e'

is f(x) Pdf'

B/ lF x have p.m.f with the following:

(4.5 marks)

(B marks)

g"-@t+x) 0 1xt,xz 1*
o o.w

( 6.5 marks )

Q2:Let f(x) x3

l-Find CDF oF X 2- p (2<X<a) j-E(x) 4-V(X) 5- E(X )

Q3: A/ Let x1 and xz are two r'vs with p'd'f : f (xr'xz) - |

Are x1 and x2 be independent r'vs or not?

B/ lF J.P.d.f of x& Y is: f(x,Y)= [t*'
l-Find Find marginal p.d.f of y 2' P(0'5<x<1/y=1)

Q4: A/IF y-btn n determine the smqllestvalue of n so thot I

(
1\
4)

0 < X<1,0<Y<l
o.w

(7.5 marks)

P(y27)3 0.7

B/ LetX hos poison distribution ond p(x=Q =! , then find E(X) )

( 6 marks )

( 6.s marks/

( 5 marks )

Q5: A/ choose the correct answer:

1- it X-N(2,16) then E(X2) equalto :

a-18 b- 6 c'20
2-t X-Beta(Z,Z)rhenv(x) equalto I

a- tl2o b- 4l2o c- LltG

54321x Lls2lLO2lLO

(

P(x)
Llc Llc



3- tf X-EXP(,l) and p(x < 1) - p(x > x) then the 7 ts equat to:
a- O.79 b-069 c-0.59
4- The result of the following integrals: ff xs e-* ax is

a- r(a) b- l-(5) c- 5!
5- lf X have (c.D.F) lS F(X) then :

a-F(oo)-6 b-F(oo)-1
Bl tF X- /V(10,o.25) find P(e.s < x < 10.5),

@(t) - 0.8413

c- F(co) - -1
where :

( 5 marks )

Cbxr+ Ct;:,.: g"
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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,o)=tlp,e)(*),g >o

if the critical region is given as (x > 4.3), to find (ct) and (p) for testing Hs: 0 - 5

againstH;0=6is

2.Letx1,x2,xs,....,xnbe a r.s from N(p ,oz),wewish to testlls: lt= lto,(o')
0) against the alternative Hyp. H1: tt * tto , (o2 ) 0) , that the (GLRT)

ts ( 12.5 marks)

*******rt****:trt**rr******r.*rr*lr******rr*****:t***x:t*rr*****x*******tt***xx*****x*

Q2: choose the correct answer

l.Assume that the weight in a (10) pound bag of sugar is N(p , 5), we shall test

hypothesis Hs: lt = 160 against the alternative Hyp, H; 1t * 160 ,then critical region

is: a) c = {X,lX-601 > o.#}.uy c = [X:E-601 .xrf).c;c - [X:tXl > ko#J.

2 is a statement or claim about the state of nature :

a) a test ofhypothesis b) the power function c) a hypothesis

3. Bayes estimators we have assumed that the parameters 0 or 01,... ... . , 01,was fixed ,

but it is unknown to us. ( False / True )

,(*********it*r(rt*C?rrrrr?******L*rr*rr*rr*r.r.r.*?tC.*r,iLr.it*rt**r(.tr.**rrrrrt*******i'*?;t*f,ll*J

Q3) Let 11, rz, ... , x1s be a r.s from a Bernoulli distribution with p.m.f:

p(x,O):0'(r -o)'-t r@,r)(,), 0 < A < 1

to test IIe: B- | against H1:0 1 ] the critical region is 6 - {xt,x2,... ...x10,X111 xi< L} ,

find:

1. The power function K(0) . 2.Pr (type fl - error) : at 0 - r.a .

(12.5 marks)
- 'ri!l 
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(



Q4: a) Let xyx2,xs,....,x15denote a r.s from N(0 , A) , find a B.C.R. of size
(a = O.05) to test Hs:0 = 3 against the alternative composite Hyp. If1: 0 > 3 .

H;int z 2g? rrr.' -- 25

b) Define the following :

1) Pr(type f[ error). 2) power ofthe test.

3) simple Hypothesis . 4) Composite Hypothesis. (12.5 marks)

******* **if***********d.**rr******rr************ ******************************

Q5: Let x1x2,xs,,...,xnbe a r.vwith p.d.f:

f(x;0) - 0 e-0,, x> O,find :

1. a sequential probabilify ratio test (SPRT) for testing Hs:O = 2 against the
alternativeHyp. Il1:0 = !,given thata:0.0S and p = 0. 1 .

2. an approximate expression for the expected sample sizeo E(n) under rls. (12.5 marks)

,.** *rt*r.*rrr.***rr***rr*********rr****r.rrr,rr****************rt*****************rr*
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