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TDC (CBCS) Even Semester Exam., 2022

STATISTICS

( 2nd Semester )

Course No. : STSDSC/GEC-201T

( Statistical Method )

Full Marks : 50
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A

Answer any fifieen questions : 1x15=15
1. Define a random Variable.
2. Define sample space.
3. State the expectation of a random variable.

4. Define probability mass function of a
random variable.
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(2) ( 3)
dom
cogs tion of a ran .
5. Define characteristiC func 14. What is t_he 'morPent-generating function of
variable. gamma distribution with parameter ) ?
; ion of a : . .
6. Define moment_generaﬂng . e \gtlat )ls the characteristic function of
. . n, p)?
random variable.
- ting 16. Under hich os ¢ g
T of moment-genera nge whic condition, binomial
7. State the limitations distribution tends to Poisson distribution?
function.
. 17. D 2 . .
operties of characteristic efine Cauchy-Schwartz inequality.
. State any two Pr .
2 function. 18. State central limit theorem.
9. Define distribution function of a two- 19. State an application of central limit theorem.
] dimensional random variable. 20.

State strong law of large number.

10. If F(x,y) is the distribution function, then

what is the value of F(-, y)? SECTION—B

. Answer any five questions : 9x5=10
11. Define joint density function. |

21. If X and Y are two random variables and

X <Y, then show that E(X) < E(Y), provided
. e s 1 Xand Y, » P
12. If f(x,y) is joint density function of X an all expectations exist.
‘then find the value of
° 22. Let X be a random variable with following
X
Ln{j'@ flx y)dy}dx probability distribution :
X -3 6 9
13. What is the relation between mean and PX=x) : 1/6 1/2 1/3

: : ot ion?
variance of Poisson distribution Find E(X) and E(X2).
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23.

24.

25.

26.

27.

28.
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0 independent random

be tw
If X1 and XQ
variables, then show that

b, 0= 0,0 010

haracteristic
where ¢x(t) represents the €

function of X.

:oin and scale
Show the effect of change of origin

i tion.
on moment-generating func

70 s z q
Define conditional distribution tt-‘tlxrrl;ttlxzr:l 'an
conditional probability density

i two-
The joint density f.uncuon ; )0f1 < aven
dimensional random variable (X,
by
2; 0<x<l, 0O<y<x

fix y)= {0; otherwise

Find the marginal density of X and Y.

Define a Poisson random variable and find
its expectation.

State some properties of normal distribution.

( Continued )

29.

30.

Answer any five questions :
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What is the difference between weak law of

large number and strong law of large
number?

A symmetric die is thrown 600 times. Find

the lower bound for the probability of getting
80 to 120 sixes.

SECTION—C

31. If X and Y are two random variables for

which expectation exists, then prove that
E(X +Y)=E(X)+ E(Y)

32. A random variable X is distributed at
random between the values 0 and 1 so that
its probability density function is

flx) = Kx2(1- x°)
where K is a constant. Find the value of K.
Using this value of K, find mean and
variance.
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33. Let X be a random variable with p.m.f.

1-x, =0,1
_Jp -q y X »
pX =x)= { 0 otherwise

’

where p+qg=1.

Find moment-generating function of X and
hence its mean and variance.

me random variable

34. Prove that if X is so )
) and if

with characteristic function ¢x(t
p. = E(X") exists, then

ar
. SV o t
HKr (i) [at' ¢’X( ):\

t=0

35. If X and Y are two random variables having
joint density function

ool -él-(6—x—y); 0<x<2 25y<4
0 ; otherwise

then find—
(a) P(X <1nY <3)

() P(X<1|Y<3)
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36.

37.

38.

39.

40.
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(7))

The joint probabijlj

e Vaiiabisg Xty distribution of two

P(X'_'O,Y:l):l
3

PX=1Y==fj=1

3

PX=1y=1=21
3

Find the marginal distribution of X and Y.

If Xl.~ N(p']’ 012) and X2 = N(p,2, 0'%), then
What is the distribution of Y = X; + X, ? Find
its mean and variance.

What is memoryless property? Show that an
exponential random variable lacks memory.

State and prove Chebychev’s inequality.

Let X, X,,--- be iid Poisson variate with
parameter 3. Use central limit theorem
to estimate  P(120<S, <£160) where
S,=X1+Xp+--+X,; A=2 and n=75.

* % k
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