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Derive the expression for the standard error of :

() the mean of a random sample of size n. .

(if) the difference of the means of two independent
_random samples of size n; and n,,

P, and P, are the (unknown) proportions of students

* wearing glasses in two universities A and B. To compare

P, and Pz- samples of size n 'and n, are taken from

the two populations and the number of students wearing

' glasses is found to be x; and x, respectively. Suggest

an unbiased estimate of P, — P, and obtain its sampling

distribution when », and n, are large. Hence explain

how to test the hypothesis Hy : P,.= P, against

Hi ot By ol e e R B
Section B

Obta'in_ mean deviation about r‘m.:an ;)f t‘-d‘istribution wifh

n d.f.

If X is a Chi-square variate with n df; then prove that

for large n :

V2X ~ NW2n, 1)

)

)
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I.  -Attempt any five parts :

(a)

(b)

(©)

‘Question No. 1 is compulsory.

_ Attempt six qﬁestions in all by selecting

at least rwo questions from each section.

5x3=15
Define convergence in. di_stri'b‘utibn énd convergence- in
probability and state their relations.

Discuss type-I an-d typc-ll errors and ‘Ievel of *
significance with examples.

Decide whether the central limit theorem holds for the
sequence of independent random variables X4 with
distribition defined  as P(X, = + k%-= 122,

P.TO.
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_lt‘XmF and ¥ ~ F
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Show t.hi.lt, the sum of“ independent' Chi-square variates
is also a x? variate.
It X QFH. thgn sho_w that :
P(X >.2) - 1/4.

e s th.en show that :

PX < a) + P(X < la) = | for all a.°

In a 2 x 3 contingency table, if N = x + y + z,

N’ =x"+y + 7 and N = N’ then show that :

g (e xp +(y—‘y’)2 +(z—z’)'2 o
x+x y+y z+2

Section A

If X is a random variable and E(X2) < oo, then prbvé

“that P(|x| > @) < E(X2)/a?, for all @ > 0. Use -

Chebychev’s inequality to show that for » > 36 the

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

i
6

of sixes lies between

at least 31/36.

Ll

--\/; and %Jr\/f_l is

O
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-independent. Also find the distribution of _X(Hl; - X(_

[y YA 6713
g, 8 OOV . X,, are iid random variables with mean
uy and variance O"f (fintte) and S" - bR g R AT

+ X4 then :

' g .S. % :
lim _ Pla <=2 < p)= o(b) - gla), for
i ; “ Gl. n i

—o0<g<bh<on,

where @(.) is_ the distribﬁtion function of a standard

mormal variate. 66

Let {X,} be a sequence of mutually independent random

1-2"
PX =+1)=
X, =ih=—

variables such that and

P(X" :0)¥2“”, Examine whet_her the Weak_ law of

; large numbers can be applied to the sequence {X}.

Given a random sample of size n. from exponéntial
distribution :

flx)=oe=*, x20;ca >0.
Show that X and W o= X(s) - Xm, pisiis ate
r"

6.6
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Show that -distribution tends to normal distribution for
large n. 444
For a Chi-square di-slribulion with n d.f, prove that :
gm =2r(n, +np,_ ), r 21

Hence find B, and 5, Also discuss the limiting form. .
of xz‘ distribution..
If X ~ F,,, distribution, obtain the distribution of
mX when n — . Also obtain the mode. of the
F-distribution. : 6,6
Prove th.at if ny = ny, the median of' F-distribution is
at F = 1 and that the quartiles Q, and Q, satisfy the
condition Q;Q; = 1. 7

Discuss the r-test for testing the significance for the
difference of ‘two population mecans. 6.6
Let- Xy, X ki » X, be a random sample from
Nip, ¢?)and X and. 82 respectively be the sample

mean and sample variance. Let X, ~ N(u, 6?)," and

P.T.O.



6713

(b)

()

¢ ) 6713 -

X,+ are independent. -

assume that X,, X5, ... N

Obtain the sampling distribution of :

U'=xu+i_}_( J'n

S .\’n+'1'

If X ~ Fnl. ny
Of'ﬂl.
If X is Poisson variate with parameter A and %2 is a

Chi-square variate with 2K d.f, then prove that for all

positive integers & :

PX < k -1) = PGZ S 20); : 444 -

O

then show that its mean is independent . —

f‘)

M
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