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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
| Second Semester
Information Technology
MA 039 — PROBABILITY AND STATISTICS
(Common to Fourth Semester Industrial Bio-technology/Metallurgical Engg.)

(Regulation 2001)

Time : Three hours Maximum : 100 marks
Statistical tables may be permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  There are three unbiased coins and one biased coin with head on both sides.

A coin is chosen at random and tossed 4 times. If head occurs all the 4 times,
what is the probability that the biased coin has been chosen?

2.  Find the moment generating funétion of a binomial distribution.

3. Let Xand Y be continuous random variables with joint p.d.f.

2xy+(-g-)y2, 0<x<1, O<y<l

0 , otherwise

fx, ¥)=

Find P(X +Y <1).

4.  The joint pdf of two random variables X and Y is given by

flx, y)={

cl-x)(1-y), 0s5x<1,0<y<1
0, otherwise

Find the constant c.

5.  Define wide sense stationarity of a given random process {X(¢)}.
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State Little’s formula for an (M /M /1) : (eo/ FIFO) quencing model.

A system has 5 identical components connected in series. If it is desired to have
a system reliability of 0.95, how good should be the reliability of each
component?

The density function of the time to failure of an appliance is

flt)= t>0 isin years. Find the reliability function R(t).

32
t+4)*’
Describe Latin séuare design.

State the basic principles of the design of experiments.

PART B — (5 x 16 = 80 marks)
(@ () The probability function of an infinite distribution is given by
' P(X=j)= 517_ for j=1,2,.. Verify if it is a legitimate probability

mass function and also find P(X is even), P(X 25) and P(X is
divisible by 3). : ®
(i) The number of accidents in a year to taxi drivers in a city follows a

Poisson distribution with mean equal to 3. Out of 1000 taxi drivers,
find approximately the number of drivers with |

(1) No accidents in a year

(2) More than 3 accidents in a year. (8)

Or v
() (@) Find the moment generating function of a exponential random
variable and hence find its mean and variance. (8

(ii) The time required to repair a machine is exponentially distributed
~ with parameter 1/2. ‘

(1) What is the probability that the repair time exceeds 3 hours?
(2) What is the conditional probability that a repair takes at
least 10 hours given that its duration exceeds 9 hours? (8)

(a) The probability density function of two random variables X and Y is

given by
3(2, .2
—lx° + 0<x<1,0=gy<1
flee, )= 26+ =
0, otherwise
Find the correlation coefficient ryy . (16)

Or
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A and B throw alternately with a pair of dice. A wins if he throw 6
before B throws 7. B wins if he throws 7 before A throw 6.
If A begins, find their chances of winning. €))

A pair of dice be rolled 900 times and X denotes no. of times a total
of 9 occurs. Find P(80 < X <120) using Chebyshev inequality.  (8)

Given a random variable Y with characteristic function
pw)= E(eiwy) = E(coswY +isinwY) and a random process defined
by X(t)=cos(At+Y) prove that {X(t)} is stationary in the wide
sense if ¢(1)=¢(2)=0.

Three boys A, B and C are throwing a ball to each other. B always
throws the ball to A and B always throws the ball to C, but C is just
as likely to throw the ball to B as to A. Check whether the process is
Markovian. If so, find the transition matrix and classify the states.

Or

If customers arrive at a counter in accordance with a Poisson
process with a mean rate of 2 per minute, find the probability that -
the interval between 2 consecutive arrivals is (1) more than 1 min,
(2) between 1 min and 2 min and (8) 4 min or less.

A woman buys 3 kinds of cereals, A, B and C. She never buys the
same cereal in successive weeks. If she buys cereal A, the next week
she buys cereal B. However if she buys B or C, the next week she is
3 times as likely to buy A as the other cereal. In the long run, how
often she buys each of the three cereals? :

Consider a system consisting of eight independent components
connected as show in the Figure :

Find the reliability of the system. (8
(ii) Discuss the preventive maintenance for one-unit system and obtain
its mean time to system failure (MTTSF). (8)

Or
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(i) The life length of a device is exponentially distributed. It is found
that the reliability of the device for 100 hour period of operation
is 0.90. How many hours of operation is necessary to get a
reliability of 0.95? (6)

(ii) . Discuss the reliability analysis for 2-unit parallel system with
repair. : (10)

As part of the invesﬁgation of the collapse of the roof of a building,
a testing laboratory is given all the available bolts that connected the
steel structure at three different positions on the roof. The forces required

" to shear each of these bolts (coded values) are as follows :

Positionl1: 90 82 79 98 83 91
Position2: 105 89 93 104 89 95 86
Position3: 83 89 80 94
Perform an analysis of variance to test at the 0.05 level of significance

whether the differences among the sample means at the three positions
are significant.

Or

Three machines A, B, C gave the production of pieces in four days as
below :

152 1010
o[« [1]7]

Is there a significantr difference between machines? , (16)

4 R 3760




