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[Mathematical Statistics]
(New Course)

Faculty Code : 003
Subject Code : 1015043

Time : 2% Hours] [Total Marks : 70

Instructions :
(1) All questions are compulsory.
(2) All questions carry equal marks.
(3) Student can use their own scientific calculator.

1 (a) Give the answer of following questions : 4
(I)  is a characteristic function of Standard Normal
distribution.
(2)  is a characteristic function of Geometric
distribution.
(3) _ is a characteristic function of Poisson
distribution.
(4) _ is a characteristic function of chi-square
distribution.
(b) Wirte any one : 2

(1) Obtain characteristic function of Binomial distribution.
(2) Show that &,(0)=1.

(c) Write any one : 3
(1) Obtain characteristic function of Normal distribution.
(2) Obtain probability density function for the characteristic

(902}
function @x(1)=e 2 .
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(d) Write any one : 5
(1) State and prove weak law of large number.
(2) Prove that
' ) d’ |
i M=) 7%(’)
g Ji=0
d
(i) Hr =(-i) — 9y ()| : where u =x—U.
dt B
Jt=0
2 (a) Give the answer of following questions : 4
(1) Measured of Kurtosis coefficient for Normal
distribution are and
(2) For normal distribution Mean deviation =
(3) For Normal distribution 5, =
(4) If two independent variates X, ~ N (Hls (512) and
X5 ~N(u2,0%) then X;— X, is distributed as
(b) Write any one : 2
(I) Obtain CGF of Normal distribution and from it show
that Uy = 3(54.
(2) Obtain median of Normal distribution.
(c) Write any one : 3
(1) Show that a linear combination of independent normal
variates is also normal variate.
(2) Obtain mode of Normal distribution.
(d) Write any one : 5
(1) Derive Normal distribution.
(2) Obtain MFG of normal distribution and also show that
[.))1=O and [.))2 =3.
3 (a) Give the answer of following questions : 4

(1) If two independent variates X1~ A(Ml, 012) and

X5 ~A(u2,(5%) then X;+ X, is distributed as
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(2) If two independent variates X} ~ y(nl) and X, ~vy (nz)

X

1 ) ..
then _Xl X, is distributed as

(3) is a moment generating function of y(oc, p).

(4) Weibull distribution has application in
(b) Write any one : 2
(1) Define gamma distribution and find its mean.
(2) Define uniform distribution and find its mean.
(c) Write any one : 3
(1) Obtain the relation between gamma and normal
distribution.

(2) Define beta distribution of first kind and find its mean
and variance.

(d) Write any one : 5
(I) Obtain MGF of Gamma distribution with parameters o
and p. Also show that 33, -203, +6=0.

(2) Obtain coefficient of skewness for log standard normal

distribution.
4 (a) Give the answer of following questions : 4
(I) The mean of the chi-square distribution is of its
variance.

(2) ¢—distribution curve in respect of tails is always

(3) If two independent variates X7~ A(Mp (512) and

XQNA(MQ,G%) then X;-X, is distributed as

(4) t—distribution with 1 d.f. reduces to

(b) Write any one : 2
(1) Obtain MGF of y? distribution.
(2) Obtain relation between t-distribution and F-distribution.
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(c) Write any one : 3
2
(1) Obtain CGF of X distribution and show that

331—2[.))2 +6=0.
(2) Obtain limiting form of t-distribution for large degrees
of freedom.
(d) Write any one : 5

(1) Derive t-distribution.
(2) Derive F-distribution.

5 (a) Give the answer of following questions : 4

(1) Multiple correlation is a measure of
association of a variable with other variables.

(2) If Nno = 028, N3 = 049, 31 = 051,
01 = 27, Gy = 24, O3 = 2.7 then b31‘2 =

(3) The range of partial correlation coefficient is
(4) Partial correlation coefficients is a measure of

association between two variables the common
effect of the rest of the variable.
(b) Write any one : 2

(1) Usual notation prove that 012.23 = 012 (1 - rlzz)(l — 7‘123.2) .

(2) Obtain W, for bivariate normal distribution.

(c) Write any one : 3
(1) Usual notation of multiple correlation and multiple
+
regression, prove that b, = UPERLEV LN .
I=b32 0312

(2) Obtain conditional distribution of x when y is given for
Bi-variate distribution.

(d) Write any one : 5
(1) Usual notation of multiple correlation and multiple

2 2
"o+ 13 =21 M3 13

1—7"223

regression, prove that R12.23 =

(2) Obtain marginal distribution of y for Bi-variate
distribution.
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