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PART A — (5 x 5 = 25 marks)-
Answer any FIVE questions. .

Each Question carries b marks

_ Each answer should not exoeed 1 page
Deﬁne 1ndependent events and exhaustive events and give example of each

A bag contains 30 balls numbered from 1 to 30 One ball is drawn at- random Find the o
probability that the number of the drawn ball will be a multiple of (a) 5 or 9 (b) 5 or 6.. :

Define Probabﬂlty Densu:y Functmn and Probabzhty Mass function.

. Find the Moment Generatmg Function for the Poisson D1str1but10n

Find the mean and variance of Bernoulh random variable X using its generatmg Functmn

Find the probabxhty that a random variable having the standard normal dxstnbutmn will
take on a value (a) between 0.87 and 1.28 (b) greater than 0.85.

Explain censustent estimate and eﬁment estlmate

Explam Multmomlal sttnbutmn

P_ART B-—(4x 12 % = 50 marks)

_ -Axiswef ALL questions.

] Each question carries 12 % marks.
Each answer should not exceed 6 pages

(a A manufactunng firm produces units of a product in 4 plants. Deﬁne event A a unit is

produced in plant i=1, 2,3,4 and event B: a unit is defective. From the past records of the
proportions of defectlves produced at each plant the followmg oondltlonal probabihtlea

' .'3are set: P[——) 0.05, P(AJ 0.1, P[——] 015 P(BIA4) 0.02. The first plant

" produces 30% of the units of the product the second plant 25%, third plant 40% and

- fourth plant 5%. A unit of the product made at one of these plants is tested and is found -

' to be defective. What is the prnbablhty that the umt was produced in (1) plant I
(11) plant 3. . ‘
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State and Prove Central Limit Theorem.

Ifthe probability density of a réndoﬁl variable is given by

fcx)={'

X, .foz'_'{)<.1':<1,ﬁmi
2_-—x, fort<x<2,
0, elsewhere

_ the probability that a ;'éndom fariable will take on a

value (i) between 0.2 and 0.8 (if) between 0.6and 1.2,

. - : Or .
Staté and prove addition Law of Probabijjty.

Define Joint Density function, Joint Distﬁbuﬁdn Function, Marginal Density Function

and Marginal Distribution Function. If the joint density function of a two dimension

- random variable is

6e 2%y for x>0, y>0

e, y):{ 0, - elsetbhere

Find the marginal 'denéitie.s'of the random variables x and y. Also determine whether

two random variables are independent.

Find the mean and variance of Binomial Distribution. Also ﬁnd the conditions for

Binomial Distribution tend to Normal Distribution.

The number of typing mista_keé made by a secretary has a Poisson distribution. The

mistakes are made independently at an average rate of 1,65 per page. Find the

probability that a three-page letter contains no mistakes.

Or

The finish times for marathon runners during a race are normally distributed with a
mean of 195 minutes and a standard deviation of 25 minutes. (i) What is the probability
that a runner will complete the marathon within 3 hours? (it) Wha_t proportion of the

runners Wi]lco_mplete_ the marathon between 3 hours and 4 hours?

The probabi]ity that a dri\}er must stop at any one traffic hght coming to Lincoln

University is 0.2. There are 15 sets of traffic lights on the journey. (i) What is the -
probability that a student must stop at exactly 2 of the 15 sets of traffic lights?
. (i) What is the probability that a student will be stopped at 1 or rmore of the 15 sets of

traffic lights? :

or -

Suppose XI;X'z, ..... X, are independent random variables such that Xiis N(g,0D).

Xy i8 N(ig,03),......X,is N{y,, o?). Then find whether the sum of the random variables
- Y =X +X; +...+ X, is also normally distributed? If so find the mean and variance.

State and Prove Neyman-Pearson Lemma,

Also discuss the case when XI,XZ,.'...X,, are not independent random variables.

Explain »? test. Also write the limitations of 2 test.

Or
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