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Fourth Semester
Biotechnology
MA 1255 — PROBABILITY AND STATISTICS

(Regulation 2004)

Time : Three hours Maximum : 100 marks
Use of Statistical and Control Chart is permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Explain why it is not possible to have two events A and B with the Afollowing

assignments of probabilities P(A)=0.6 and P(Aand B)=0.8.

2. If the moment generating function of X is M(t)= —g—e‘ +%e2‘ +-§—-e3‘ , then find
the mean and variance of X .

3. Comment on the following statement :
“If X and Y are independent, then cov(X,Y)=0".

4. Find the probability distribution of (X +Y) from the bivariate distribution of
(X, Y) given below :

5. Examine whether the Poisson process {X(¢)}, given by the probability law
e (aty |

r!

P{Xt)=r}=

; r=0,1, 2, ... is covariance stationary.

6. When is a Markov chain completely specified?

7. Can R(t)=e" +¢* be a reliability function? Explain.
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12.

Under what conditions, the hazard rate of Weibull distribution is constant,
increasing (or) decreasing?

Name three basic designs of experiment.

Explain the terms : Defective, defect.
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PART B — (5 x 16 = 80 marks)

An insurance company found that only 0.01% of the population is
involved in a certain type of accident each year. If its 1000 policy
holders were randomly selected from the population, what is the
probability that not more than two of its clients are involved in such
an accident next year?

The time (in hours) required to repair a machine is exponentially

distributed with parameter 4 = —;—

(1) What is the probability that the repair time exceeds 2h?
(2) What is the conditional probability that a repair takes at 11k

given that its direction exceeds 8h?

Or
Derive the moment generating function of negative binomial
distribution. Also obtain its mean and S.D.
A random variable X has a mean u =12 and a variance ¢” =9 and
an unknown probability distribution. Find P (6 <X <18).

The joint pdf of the random variable (X,Y) is given by
f(x, y)szye'("z”*yz}; x>0, y>0. Find the value of K and prove
also that X and Y are independent.

If X,Y and Z are uncorrelated random variables with zero means
and standard deviations 5, 12 and 9 respectively and if U =X +Y
and V =Y +Z , find the correlation coefficient between U and V .

Or
The following data were available X =970, ¥ =18, 0x =38, oy =2.
Correlation coefficient r =0.6. Find the line of regression and
obtain the value of X givenY =20.
The two dimensional random variable (X,Y) has the joint

probability mass function p (x, ¥) - ;72}’; x=0,1,2 and

y =0, 1, 2. Find the conditional distribution of Y for X =x. Also
find the conditional distribution of X given Y =1.
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Show that the process X (t)=AcosAt+Bsin At (where A and B

are random variables) is wide-sense stationary if

(1) E(A)=E(B)=0
2 E(A?)=E(B?) and
(3) E(AB)=0.

Three boys A, B and C are throwing a ball to each other. A
always throws the ball to B and B always throws the ball to C,
but C is just as likely to throw the ball to B as to A. Show that
the process is Markovian. Find the transition matrix and classify
the states.

Or

Arrivals at a telephone booth are considered to be Poisson with an
average time of 12 min. between one arrival and the next. The
length of a phone call is assumed to be distributed exponentially
with mean 4 min.

(1) Find the average no. of persons waiting in the system.
(2) Estimate the fraction of the day when the phone will be in use.
A petrol pump station has 4 pumps. The service times follow the

exponential distribution with a mean of 6 min and cars arrive for
service in a Poisson process at the rate of 30 cars per hour.

(1) What is the probability that an arrival would have to wait in
line?

(2)  For what percentage of time would a pump be idle on an
average?

Find reliability and hazard rate for exponential distribution. Show
also that hazard rate for the same is a constant.

Obtain the reliability of the following system whose block diagram
is given below :

G

Tie
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Three lamps are connected in parallel with failure rate for each
being 0.001 per hour. Find the MTBF. If the same lamps are
connected in series, calculate the MTBF. Comment your result.

A requirement exists for an engine fuel pump to be repaired within
3 hrs. 90 percent of the time. If the repair distribution is log normal
with s = 0.45, what MTTR should be achieved to meet this goal?

A comple'tely randomised design experiment with 10 plots and 3
treatments gave the following results :

Plot No. : 1 2 3 4 5 6 7 8 9 10
Treatment : A B C A C C A B A B
Yield : 5 4 3 7 5 1 3 4 1 7

Analyse the results for treatment effects.

The following are the sample means and ranges for ten samples,
each of size 5. Construct the control chart for mean and comment on
the nature of control.

Mean : 12.8 13.1 135 129 132 14.1 12.1 155 13.9 14.2
Range : 21 31 39 21 19 30 25 28 25 20

Or

The following table gives monthly sales (in thousand rupees) of a
certain firm in 3 states by its four salesmen.

Salesmen
States 1 II III
A 6 5 3
B 8 9 6
C 10 7 8

< o oo 4

Setup the analysis of variance table and test whether there is any
significant difference between sales by the firm salesmen and
between sales in the states.

Construct a control chart for the no. of defects from the following
data which give the no. of defects in 15 pieces of cloth of equal
length when inspected in a textile mill and find the nature of the
process. '

No. of defects : 3, 4, 2, 7, 9, 6, 5, 4, 8, 10, 5, 8, 7, 7, &
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