
FIRST EXAMINA.TION IN SCIENCE 2OO3/04

FIRST SEMESIER (Nov/Dec' 2004)

ST 101-PRCIBABILITY THEORY

Answer allouestions Time: Three hou!

Qul. i) a) Prove that,

P(Ae B): P(A) + P(B)- P(A. B)

Derive a equation lor union of tlllee events.

b) A problem in Statistics is given to the lhree students A, B and C whose chturce o

solving it are 0.5, 0.75 and 0.25 respectively. What is the p.obability that the problen

will be solved ifall ofthem lry independently?

ii) a) Slate and prove lJayes Theorem.

b) T\ao methods, A and B, are available for teaching a certain industuial skill. The failuft

rate is 20o% for A and l0% for B. However, B is more expensive ard hence is usec

only 30% of the time (A is used the othfl 7070). A worker vr'as taught the skjll by o11(

ofthe methods but lailed to leam co!.ectly. What is the probability that slte vr'as taugh

by method A?

Qu2. In an attempt to econo1rize on her telephone bill, Rani times her calls and ensutes thal

they never last longer than four minules. The length ofcalls, T minutes, may be regardcc

as a random vafiable with probability density futction:

a) D

iD

iiD

l(t)-kt.o<ts4
= 0 ; otherwise

$hcrekisaconstant.

Show that ,t = 0.125.

Find the mearr and standard devr'ation ofT,

Find fie plobability that a call lasts between three an,l folr minutes.



What is the probability that, of five indepeqdent calls, exactly

between three and four minutes.

Calls are charged at a rate of Rs 6 per call per minute plus Rs 4 for eaah complet€

that Lhe calls last.

b) i) Complete the following table.

Length ofcall, in minutes Probability Cost, in Rs

0-1

l-2

2-3

l8

ii) Find the mean and standard deviation ofthe cost, in Rs, ofa call,

a) Show that a lineax combination of independent normal variates is also a normal

iv)

l

Qu3.

Qu4 a) Data files on computers have sizes mcasured in megabytes.

one computer to another down a communication link, the

Poisson distribution, On average, there is one enor for every

Find the probability that a 3-megabyte file is transmitted:

i) without error

ii) with two or mo.e errors

I ",,,You may assume that the mornent genemting firnction of W11al7 t eL 2

b) Scores on an examination arc assumed to be normally disaibuted wilh mean 7g

variance 36.

i) What is the probability that a person taking the examination scores higher

ii) Suppose that students scoring in the top 10olo of this dishibution are to

'A' grade. What is the minimwn scor€ a student mu$t achieve to eam an ,A

iii) What must be the cut offpoint for passing the examination il'r$e examiner

only the top 28.1% of all scores to be pasriing?

iv) Find, approximately, what proportion of students have scores 5 o! more po

the score that cuts off th€ lowest 25yd?

When files are

nrunber of

l0 megabltes of



b) Show that sum of fr independent Poisson vadates each with paxameter )",;i =1,2, "k

is also a Poisson variate.

Suppos€ tiat the number oftelephone calls coming into a telephone exchangg between

10 A.M. and 11 A.M. ,, say X, is a random vadable with Poisson distribution with

par"meter 2. Similarly number of telephone calls arriving into the telephone €xchange

between 11 A.M. aid 12 noon, say Y, hasa Poisson distribution with parameter 6. lf
X and Y are independsnq what is the probability that more thaa 5 calls come in

between l0 A.M. and 12 noon?

a) Define "moment generating function" of a random

Let X be a binomiat Endom variabie with parameters n eioa p- ? 5

i) Show that M x(l=(q+ pe'f ,where q ='!'p 
-.ii) Using the moment genelating fi.rnction find the m€an a$d variance of X.

b) An electronic cirouit contains 20 components eaph of wllich has a probability of0 0l

ofbeing defective. Calculate the Fobabili9 that:

i) none ofthe components is defectlve.

ii) two ofthe compolents are defectiv€,

iii) at least three ofthe components are defective.

The organizers of a lottery claim that the chance of winning a prize with one ticket is 1

in 54, Mr,A decides to buy a ticket each week until he wins a prize. Establish a

probability model for the number of weeks .required for A to win a priz€. Use the

) Determine the expected number of weeks A has to wait for prize.

Estimate rhe cbance that A will win a prize in less than four weeks.

Eslimate the chance that A will have to wait for more than one year.

Estirnate the most lik€ly number of wecks A has to wait,

comprury has 12 Ambassadors and 8 Fiats. If5 oftlese taxi cabs are in the shop

iD

and a.rnbassador is as likely to be in for repairs as a Fiat, wbat is the

that.

3 ofthem are a&bassadors and 2 are Fiats?,

at least 3 ofthem are ambassadors? and

all ofthem are ofthe.same make?
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