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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
: FOURTH SEMESTER '

INFORMATION 'PECHNOLOGY;
' MA 1259 — PROBABILITY AND STATISTICS

(REGULATIONS 2007)

Time : Three hours ’ ‘ Maximum : 100 marks
Statistical tables are permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

—y? i : :
1. Check whether f‘(ac)=5 % for x=0,1,2,3 can define the probability

distribution and explain your answer.
2.  Give the moment generating function for the standard normal distribution.
3. For which distribution its mean and standard deviations are equal.
4.  Give the probability function for the negative binomial distribution.

5. The joint p.d.f of (X,Y) is given by f(x,y)=2,0<x<y<1, find the marginal
density function of X.

6. Can the equations 2x+3y=4 and 4x-y=7 are the regressive lines. Give
reason.

7.  Define test of significance.
8.  Give the test statistic to test the sample standard deviation.
9. What are the assumptions involved in analysis of variance?

10. Give the reason why a 2 x 2 Latin square design is not possible.
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PART B — (5 x 16 = 80 marks)

If the random variable X takes the values 1, 2, 3, 4 such that
2P(X=1)=3P(X=2)=P(X=3)=5P(X=4), find the probability
di’stribution. : (8

A problem is given to 3 students whosé chances of solving it are 1/2,
1/3, 1/4. What is the probability that (1) only one of them solve the
problem (2) the problem is solved. (8)

Or

Suppose there are three urns containing 2 white and 3 black balls ;
3 white and 2 black balls and 4 white and 1 black balls respectively.
There is equal Probability of each urn being chosen. One ball s
drawn from an urn chosen at random. What is the Probability that
a white ball is drawn? What is the probability that white ball has ;
been drawn from the first urn? . (8

Find the moment generating function for the random variable X
x, O<x<1

whose p.d.f, is f(éc)= 2-x, 1<x<2 . (8)
0, elsewhere

Find the moment generating function for the binomial distribution

and hence find its mean and variance, (8)

Flnd the mean for the Weibull distxibut;ion. l (8
. ‘ <

Find the mean and variance for the uniform disﬁ'ibution. (8

Given that the random variable X has the density function.

Br. - Desol

., find the p.d.f. of Y =3X +1. (8)
0, otherwise

f(x)={
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Find the correlation coefficient between them. (16)
Or :
(b) (1) The probability distribution of the random variable (X)Y) is given
by f(x,y)=(x+y), 0<x,y<1, find the p.d.f. f U=XY . (8)

(i1) A sample of size 100 is taken from a population whose mean is 60
and variance is 400. Using central limit theorem, with what
probability can we assert that the mean of the sample will not differ
from x£=60 by more than 4. (8)

14. (@ G Ina large city A, 20% of a random sample of 900 school boys had a
slight physical defect. In another large city B, 18.5% of a random
sample of 900 school boys had the same defect. Is the difference
between the proportions significant? (8)

(i1) Fit a Poisson distribution to the following data and test the
goodness of fit. - (8)
0 1 2 3 g g 6
275 72 30 7 5 2

Or
(b) () Two random samples drawn from two normal populations are
Sample I : 17, 27, 18, 25, 217, 29, 27, 23, 17
Sample II : 16, 16, 20, 16, 20, 17, 15, 28, 21
Does the estimate of the population variance differ significantly? (8)

(i1) A survey of 320 families with 5 children each revealed the following

information :
No. of boys : 6. 4 3 2 1 0
No. of girls : 1 1 2 3 & -5

No. of families : 14 66 110 88 40 12

Is this result consistent with the hypothesis that male and female
birth are equally probable? (8)
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Batch1: 60, 61, 65, 80, 70, 72, 82

Batch2: 58, 64, 64, 70,75

Batch 3: 46, 55, 60, 62, 64, 66, 74

Batch4: 51,52, 53, 57, 60, 68 «

vPerform the ANOVA for these data and test the homogenity of 4 batches

of electric lamps. (16)
Or
(b) Tbe following table gives the number of refrigerators sold by 4 salesmen
in three months : . (16)
Salesman

Months A B C D

I 38 40 41 199
I 45 42 49 36
III 40 38 42 42

Is there a significant difference in the sale made by the four salesmen? Is
there a significant difference in the sales during different month?





