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e MATHEMATICAL STATISTICS
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Time allowed: 3 hours Max. Marks: 70
Note: Attempt five questions in all selecting two questions each from Section A and B carrying 10 marks
each and the compulsory Section C consisting of ten short answer type questions having 3 marks each.

SECTION-A

Q.1. (a) Discuss the technique of transformation of a function of two dimensional random variable using
the Jacobian of the transformation. Hence find the disribution of X + Yy if X and Y are independent
(Gamma variates with parameters and v respectively.

(b) Explain some random phenomena where we apply Poisson distribution. Also show that Poisson
distribution is a special case of Binomial distribution. (6+4)

Q.2.(a) Define the expectation of a function of a random variable. Show that if X and Y are independent
and ¢;(X) and go(Y) are any two functions of X and Y respectively , then

Elgi(X).g2(Y)] = Elgr(X)]-Elg2(Y))]

(b)Explain the situation under which a random variable follows Binomial distribution. Find the moment
generating function of the Binomial variate and hence find its mean and variance . (5+5)

Q.3. Discuss the concept of area under the Normal probability curve. In a Normal distribution, 31% of
the items are under 45 and 8% are over 64. Find the mean and standard deviation of the distribution. (10)

Q.4. (a) Name two discrete distributions and two continuous distributions where the corresponding
random variable is referred to as the waiting time - random variable. Find the mean and the moment
generating function in each case.

(b) Discuss the moment generating function technique to determine the distribution of functions of a
two random va.ria,'c:rles.2 If X; and X, are two independent standard normal variates, then find the distri-
bution of Y = Q(—:%&-L. (5+5)

SECTION-B

Q.5. (a) If Z and U are two independent random variables such that Z has standard normal distribution
and U has a Chi-square distribution with k degrees of freedom, then prove that the random variable __\/%

has Student’s t-distribution with k degrees of freedom.

(b) Show that the critical values of the left-tailed F-test are given by the reciprocal of the critical values
of the right-tailed F-test with degrees of freedom reversed. (6+4)

Q.6. Discuss the test of significance for difference of proportions, defining the null hypothsis under con-
sideration, the test statistic and the conclusion.

In two large populations, there are 30% and 25% respectively of fair haired people. Is this difference likely
to be hidden in samples of 1200 and 900 respectively from the two populations? (10)

Q.7. Define a Chi-square variate with n degrees of freedom. Show that if X and Y are two independent
Chi- square variates with m and n degrees of freedom, then % is a B2(g, 3)- variate. (10)
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Q.8. (a) In the large sample theory, discuss the test of significance of a single mean.



(b) It is claimed that a random sample of 100 tyres tyres with a mean life of 15269 kms is drawn from
a population of tyres which has a mean life of 15200 kms and & standard deviation of 1248 kms. Test the
validity of the claim at 5% level of significance. (44+6)

SECTION-C
Q.9. (a) Define a sigma-field generated by a non-empty class of subsets and the probability space.

(b) In a sampling from Normal population with mean y and variance o? , show that sample mean is a
consistent estimator of population mean.

(c) Define a random sample and distribution of sample.

(d) A sample of 400 items has a mean of 82 and standard deviation of 18. Find the 95% confidence
limits for the mean of the population from which the sample has been taken.

(e) Define a standard Normal variate. Find its m.g.f. and hence derive the mean and variance.
(f) Define a MP test and UMP test for testing of hypothesis.

(g) Find first two central moments of Beta distribution of first kind.

(h) Does additive property hold for the Binomial distribution? Discuss.

(i) Which distribution is a particular case of the Negative Binomial distribution ? Explain by defining
their density functions.

(i) If X is a normally distributed with mean 2 and variance 1, then find P[|X — 2| < 1]. (10x3=30)
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