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Section A

(a) Define cumulants and cumulants generating

function. Obtain first four cumulants (r,) in terms

of moments about mean (p,).

(b) Let X be a random variable having probability

density function (p.d.f) as

(a) Let Xl and X, are intlependent Normal variates

such that

X, - N(1, 9) and

x, - N(2, 16).

Let Z be a random variable such that Z : X, - X2,

then find

(i) probability density function ofZ,

(ii) mean, variance and median of Z, and

Qii)P(z + 1s 0).

(b) Let Xl and X, be two independent random variables

having same p.d.f., given as

0<x<co
otherwise

Xr + Xz and

I f t*-ot)l.-elexp -@<x<co.
20

Find moment generating function (m.g.f.) of X.

Hence, find E(X) and V(X). (7,8)

(a) Define characteristic function <D*(t) of a random

variable X. Show that

11 o*(t) and o*(-t) are conjugate functions,

(ii) Oxt) is real valued and even function if
f(x) = f(-x), where f(x) is the probabilitv

density function of X.

r(r)

2

'(,.)= {*,[-.]'

Find the joint p.d.f. of Y,

P.T.O
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Hence obtain [r2 and p' (7,8)

7. (a) Show that for uniform distribution:

a
2n

Ir2n = 1.3.5 ....(2n- 1)o2', n = 0,1,2,." "

It\x)=;; -a<x<a,

Find m.g.f. about origin. Also show that moments

of even order are given by:

(b) Let X be a random varidble with rth moment about

origin as given below

pl : (r + 1)! 2'.

Find (i) Moment generating function of X,

(ii) Cumulant generating function of X, and

(iii) Characteristic function of X. (7,8)

3. (a) Explain the following notations :-

(i) R, r,

(ii) ol.r,

(iii) r,r.,

Also, write their expressions in terms of r,r, r,,

and rr,.

(b) Two random variables X and Y have the following

j oint probability density function:

I au-)
Ir._r = pal nr[.-r + -, l, t = t,), ... ....

\ op,/

)

uz'=1zo+t)' n=0,1,2,.....

(b) Let random variable X follow normal distribution

with mean p and variance o2. Find rth moment

about mean (p) and deduce that

Pzn*t = 0, n: 0,1,2

(7,8)

P.T.O.
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Section B

5. (a) If X is a Poisson variate with mean 1,, show that

(D E(x) : rE(x + l).

r(.,v)=

Find (i) Marginal p.d.f. of X,

(ii) Conditional p.d.f. of (YlX : x),

(iii) E(Ylx = x),

2-*-Yt
n

0<x<1, 0<y<l
otherwise

(7,8)

(a) Derive the equation of the plane of regressions of
X, on X, and X., assuming

(b) If r,, and r,, are given, show that r23 must lie in

the range:

r,rr,, * (1 - rrr' - rrr2 + t rr2 rrr2)b.

If r,, : k and r,, = -k, show that r, will lie
between -1 and I - 2k2. (7,8)

where, s.d. is the standard deviation of X.

(b) Let X is a Poisson variate with mean 0. Find

m.g.f of X and m.g.f of Y : 2X - 1. Hence, find

mean and variance of Y. (7,8)

6. (a) Find mode of B(", p). Hence find mode if n : 7

(ii) If l': 1, show that EIX - 1l = ? ,. a. (X),
e

1
and P:;.

(b) If X - B(n, p) and p, is the rth moment about mean,

prove that

r,,r '['"lr=1)
(l

4

P.T.O.

X, =Xr:x, =0.


