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Ex/5-STAT/2/57/2019 (OLD)

Bachelor of Science Examination, 2019 (OLD)
{1st Year, 2nd Semester)

STATISTICS (Subsidiary)
_ : Paper: 5-Stat _
Full Marks : 50 ' Time : Two hours

The figures in the margin mdzcate Jfull marks.
(Symbols/ Notations have their usual meanmgs)

Answer question No.6 and any three from the rest.

1.(a) Let X and X5 be two in‘dependent random variables ks v.in_g Geometritc distﬁbut_ion qfiu,
k=0,1,2,..... Find the conditional distribution of X; given that X1+ X> =n,

o

-{¢) If X has a uniform dlstnbu’uon in [0, 1], find the distribution (pdf) of —2log X.

) IfX~NCu,o %} then show that mean deviation about mean is —:'—

44444

2.(2) Suppose that the probablhty density. functton of a random variable X is given by
A 1 _-x

) = 1“(;) for x>0, >0
=0, otherwise

(1) Find the moment generattng function of this dlstnbutlon
(ii) Determine the mean and variance of this dlstmbution using moment generatmg
function.

(b) If X is uniformly distributed in the interval (-1, 1), find the distribution of |X k
(c) f Xisa f,(I,m) variate then show that Y = 1/Xis a- §,(m, l) variate.

(d) The daily consumption of milk in a city, in excess of 20,000_ litres, is .approximately

and A= —’97 The city ‘ias a

1
10,000

da1ly stock of 30,000 litres. What is the probab111ty that the stock is insufficient on 2
particular day?

distributer‘ as a Gamma variate. ‘,‘Jith'}jafamﬂ'ters q=

6+3+3+4

3.(a) The joint probability distribution function of two random variables X and Y is given by
PX=0,Y=1)=1/3
PX=1,Y=-1)=1/3
PX=1,Y=1)=1/3
Find (i) marginal distributions of X and Y,
(ifjconditional distribution of X given Y = 1.




(b) For a normal N(z,¢*) distribution, show that

fy, =135 (2n-1)>"

(¢) A man always carries two match boxes (initially containing & match sticks). - Each time
“he wants a match stick, he selects a box at random. Ultimately a moment comes when he
finds a box is empty. Find the probability that there are: exactly r match sticks in one box
when the other box is empty.

6+6+4

4.(a) The joint probablhty density function of two random vanables Xand Y is given by
| fay)y=x+y, O<x<l, 0<y<l

. =0, elsewhere

Find the distribution of XY.
(b) If X and Y are two independent normal variates (m,,0,) and (m,,0,), respectively

then /=X +7Y is a normal variate (m,0) where m=m_+m, and ¢? =0’ + o‘f, .

() Twe numbers are independently chosen at random between 0 and 1. Show that the
probability that their product is less than a constant & (0 < &£ <1) is &(1-logk). .

G+6+4

5.(a) If X be a continuous random variable with E(X) = z and Var(X) = ¢* then show that for
) .
e>0, P(X -z e)s E-i-.
' £
(b) Suppose that- X, Xz, »Xu are iid, random variables with mean u and variance

22T p oy N(O,1) where S, =X, + X, +.. 4+ X,

oy

(c) Engineers must consider the breadths of male heads when designing motorcycle
helmets. Men have head breadths that are normally distributed with a inean of 6.0 inch
and a standard deviation of 1.0 inch.
- (i) If one male is randomly selected, ﬁnd the probablhty that his head breadth is less
than 6.2 inch.
-(ii) Find the probability that 100 random]y selected men have a meari head breadth that 13
less than 6.2 inch, ‘
Giverrthat the area- Winder the gt anda;:d no*mal eurve bet‘veen z=0 to z=021 is 0; 079"«
and the aréa between z=0to z=2 is 0.4773. :

o (> 0). Prove that

: 664
6. State weak law of large numbers.. ' : 2




