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Point out the difference between one-tail and two-

tail tests. Briefly explain how a statistical

hypothesis is tested. tg,7l

[This question paper contains 8 printed pages.]
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Attempt six questions in all by selecting three

questions from each section.

3. All questions carry equal marks

4. Use of simple calculator is allowed.
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SE,CTION I

(a) IfX is a chi-square variate with n d.f., then prove

thar for large n, \m - N(12n,1)

(b) Let t has Student's t-distribution with 2 d.f.. Find

the probability Plt >21.

(c) X is a F-variate with 2 and n (n >2) d'f"

Find the probability p = P[F2k] and deduce the

significance level of F corresponding to the

significance level of probability p.

ts, s, sl

(a) Lel Xt, Xr,..., X,, be a random sample from

N(t,o'), and & be a positive integer. Find E[S2k]'

In particular, find E[S2] and V[S2].

5s39

nl if ard only if each X, is exponential with

parameter 2. t8,71

8. (a) Explain the term Sampling distribution

and standard error of a statistic'

Derive the expression for the standard

error of

(i) the sample mean of a random sample of size

r from a population having finite population

variance o2

(ii) the difference of means of two independent

rando'm samples of size n, and nrfrom two

populations having finite variances of o,2 and

o12 resPectivelY.

(b) What are the two types of errors that arise in
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(b'7 Let X,, Xr,. ., X,be a random sample from N(p,o2)'

testing of hYPothesis?
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(b) Define convergence in law, convergence in

probability and convergence with probability one.

State the relationship between convergence in

probability and convergence with probability one

and prove it. t8,71

(a) Let X t, X 1,..., X2,_) be an odd -size random sample

from a N(p,o2) population.

Find p.d.f. of the sample median and show

that it is symmetric about I and has the mean

p.

(b) Let X t, X ,,..., X, be a random sample from a

population with continuous density. Show that yr

- Min(X,, Xr,..., X,) is exponential with parameter

Let f and 52 be the sample mean and sum of

squares of the deviations from the mean

respectively. Let X'be one more observation

independent of previous ones. Find the

Sampling distribution of

U
x'- x

s

t8,71

(a) Define Student's t-statistic and Fisher's t-statistic.

Show that Student's t-statistic may be regarded

as a particular case of Fisher's t-statistic. Obtain

the p.d.f. of Student's t-statistic.

(b) Find the p.d.f. ot X,,=+,{X'1 and pl,=f7X',1
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Hence, establish that for large n,

Etx:1=[E(z)l'

t8,71

probability that in n throws of a fair die, the number

of sixes lies between
n r .n r
Z-ln and -+1n
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(a) Let X - F^,n.

of X. Also,

the mean, and mode

the distribution of

-- mX

n+mX

(b) Show that a f2 -test involving two sample

proportions is equivalent to a large sample

significance test of difference in the proportions.

t8,71

SECTION II

(a) State and prove Chebychev's Inequality. Use

Chebychev's inequality to show that for n>36, the

atleast 3l136.

(b) Let {X,} be a sequence of mutually independent

random variables such that: X, =+l with

1-2-'
probability 2 and X, = + 2-'with probability

2-'-l. Examine whether the W.L.L.N. holds for

the sequence {X,}. t8,71

(a) Show that the central limit theorem holds for the

sequence {X*} of independent random variables

defined as P[xr = o] = 1 * k1-2a , PIXu = +pa1

Find

find
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