Ex/SC/MATH/UG/DSE/TH/02/A/2024

B. Sc. MATHEMATICS (HONS.) EXAMINATION, 2024
(3rd Year, 1st Semester)

PROBABILITY & STATISTICS

PAPER : DSE-2A

Time : Two Hours Full Marks : 40
( 20 marks for each Group )
Symbols/Notations have their usual meanings.

Use separate Answer scripts for each Group.

GROUP—A
(20 Marks)

1. Answer any four questions : 5x4=20

(a) Fortwo random variables X and Y, the random variables
U=XcosB+Ysin® and V =YcosO— Xsin® are

uncorrelated. Then prove that

2p(X.,Y)o,0,

2
g
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tan 26 Oy #0Y

(b) LetX be acontinuous random variable having probability
density function f(X). Find the probability density

function of Y=17X>.
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(c)

(d)

(€)

()

(2)
Two numbers are chosen independently at random from
the interval (0,1). Find the probability that the sum of
the number is greater than 1 but the sum of their square
is less than 1.

For Poisson distribution with parameter u, find
E[X(X=1)(Xx=2)---(X=n+1)], where X is a Poisson
variate having parameter .

State and prove Tchebycheff’s inequality for a diserete

random variable X having finite variance o2

Let X,——=—a and y,——5—>b as n—ee.
Prove that

(i) Xy,—a——5>0as N>

(i) oXy— p—>Caas N—oo

(i) xp——s—>a as N—eo

One can use the result X, £ Y, ——=—>atbas n—ee.

GROUP—B
(20 Marks)
2. Answer any four questions : 5x4=20

(a)

(b)
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Define a sample and fake random variable. Show that
probability distribution of a fake random variable is a
satistical image of the distribution of the population.

Show that sample variance is a consistent estimate of
the population variance but it is not an unbiased estimate
of the population variance.

[ Continued |

(c)

(d)

(€)
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(3)
Let Xis normally distributed with mean mand variance
o2. Then the sampling distribution of sample mean x

for a sample of size nis N (m, ij .

Jn

Let X, Xy,..., Xgo be a sample of size 100 drawn from

a population having finite variance 62. Then determine
the constant d such that

2 2 2
dl(X = X)" + (X5 = Xg)” ++++ (%99 = Xj09) "]
is an unbiased estimate of o2

Ifthe value of mis known, find the maximum likelihood
estimate of o2 for a normal population and show that
the estimate is unbiased and consistent.

(i) Show that
Power of the test = 1 — p (Type-II error)

(if) Let f(X) be the probability density function of the
population of a random variable X, where

é , 0<x<0

f(x)=

0

, elsewhere

to test the hypothesis H, :0 =1 against H,:6 =2,
a sample of size 1 is drawn from the population of

X If w={x:0-5< X} is the critical region, find the
power of the test.
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