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TDC (CBCS) Even Semester Exam., 2024

STATISTICS
( 2nd Semester )
Course No. : STSDSC/GEC-201T
( Statistical Methods )

Full Marks : 50
Pass Marks : 20

Time : 3 hours
The figures'in the margin indicate full marks
for the questions
UNIT—I
1. Answer.any three questions : 1%x3=3

(a)- Define random variable.

(b) If Fy(x)is a distribution function, then
what is the value of Lt F,(x)?

X =) —co

(c) Define probability mass function (p.m.f.)
of a random variable.

(d) Under what condition
E(XY)=E(X)E(Y)?
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(2)

2. Answer any on¢ queahion - 2
random variable wi
e E O o e wath
“ }fﬁowing probability distribution ;
X - 6 9
pxX=x 1/6 1/2 1/3
2
Find E(X) and (X7}
(b) Show that for a random variable X,
E(X?)2 (E(X)}?
3. Answer either (a) or (b) : 5
(a) Define mathematical expectation..If X
and Y are two random variables for
which expectation exists, then. prove
that
E(X+Y)=E(X)+E(Y) 1+4=5

(b) A random variable X has the following
probability function :

X :01 2 3.4 %" 6. 7
PX=x):0 k 2k 2K.3k k2 2k? 7k?+k

(9 Find k.
(i) Evaluate P(X <6), P(X=4) and
PO<X<5) 144=5
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4. Answer any three questions °

(a)

(b)

(c)

(d)

(3)

UNIT=II
1x3=3

Define’ . moment generating function
(m.g.f.) of a random variable.

State the relation between cumulant
generating function and moment
generating function.

State . any two  properties of
characteristic function.

Under what condition
Mx_'_y(t) e Mx(t)' My(t)?

5. Answer any one question : 2

(a)

(b)
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If X, and X, are two independent
random variables, then prove that

¢}{1+ Xy (t) ~ ¢xl (t] * ¢x2 (t)

If X is a random variable with p.m.f.
P(X=x)=q"p; x=0,12,...
then find the m.g.f. of X.
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6. Answer either (a) o ) : S
— moment generating function
(m.g.f) is not independent of change of
segia and scale. Define characteristic
ection 4+1=5

(a)

() Discuss the effect of change of origin
and scale on cumulants. Find the
characteristic function of the random
variable having p.d.f.

flx) =0e™%; x>0,0>0
3%a+1%=5

UNIT—III

7. Answer any three questions : 1x3=3

(a) Under what condition’
Sxy6 y) = fx () fy)?

(b) Define joint density function.
(c) Write the expression for P(X = x|Y =y)
(d) If F(xy) is the distribution function,

then what is the value of F(—= y)?
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(5)

8. Answer any one question :

(a) Define conditional probability dens'ity
function and' conditional distribution

function;
(B) If fyplxy)=e**¥); x20, ¥y >0, then
find the marginal densities of XandY.

9." . Answer either (a) or (b) : S
(a) The joint p.d.f. of X and _Y is given by
flx y)=4xye7[‘2+52’; x20, y=20
() Find f(x) and fly), i.e., marginal
p.d.f. of X and marginal p.d.f. of Y. 2
(ii) Are X and Y independent?
(iii) Find the conditional distribution of
X, given Y=y and Y given X = Xx. 2
(b) The joint probability distribution of two
random variables X and Y is given by
P(X-—=0,Y=1)=-13.
P(X=1Y=-)=1
PX=1Y=1)=1

Find the marginal distributions of X
and Y. 2V4+24=5
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(6)

(7))
uNrT—TV (b) Obtain the moment generating function
i g f binomial distribution with para-
uestions : = 0 _
10. Answer any threé @ Sram meters n and p, Herice obtain mean and
(@) What is the relation between mean and variance. 2+142=5
variance of Poisson distribution?
UNIT—V
- , then what is th
® g ())'.E] ?cxp(e) s 13. Answer any three questions : 1x3=3
(a) State Central Limit Theorem (CLT).
Write the p.m.f. of binomial distribution
@ wi?h pa:a;eters n and p. (b). Define Weak Law of Large Numbers

(WLLN).

(d) Fill in the blank : (c) State one application of Chebyshev’s

The standard deviation of a Poisson fis inequality.
jate is 3, the mean of the Poisson B
:xtc i | (d) Define Laplace-de Moivre CLT.
‘ I 14. Answer any one gquestion : 2
ion : 2 | g @
L1. Armyeer pRyone qUERKOR ‘. fa) A symmetric die is thrown 600 times.
(a) The mean of a binomial distribution is | Find tl’_le lower bound for the probability
40 and standard _deviation is 6. ' of getting 80 to 120 sixes.
|
Calculate n, p and g. | (b) Define convergence in probability.
(b) State some properties of | niormal | 15. Answer either (a) or (b) : 5
distribution. (a) State and prove Chebyshev’s inequality.
12. Answer either (a) or (b} 5 (b) State and prove Bernoulli’s law of large
numbers.
(a) Derive Poisson distribution as a- limiting
case of binomial distribution. Give some %* % %X

examples of Poisson distribution.  4+1=5 2024/TDC (CBCS)/EVEN/SEM/
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