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uestion 1 or 2 is compulsory. Answer any SIX questions from Question 3 to 10. MARKS |CO | RBT
1. |The joint probability distribution table for two random variables is as follows.
” Y2 |-+ | [08] |co6| L3
| 011020 |03
2 02101(0.1]0
Determine i) marginal distribution of X and Y ii) COV (X, Y) iii) p(X,¥) iv)P (X + ¥V > 0},
2 Obtain the series solution of Legendre’s differential equation,
d*y dy [08] |co2| L3
1-x3)—=—-2x—+nn+1)y=0,
( ) 0 m (n+ 1)y
3. [Express the polynomial x3 + 2x? — x + 1 in terms of Legendre polynomials. [07] coa| 13
4. |Prove that /1 (x) = Jg sin x. [07] co2| L3
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1. |The joint probability distribution table for two random variables is as follows.
Y |2 |-1 |4 |5
X N [08] |co6| L3
1 0.1102]0 |03
2 02101]01]0
Determine i) marginal distribution of X and Y ii) COV (X, Y) iii) p(X,Y)ivV)P (X + Y > 0).
) Obtain the series solution of Legendre’s differential equation,
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3 [Express the polynomial x3 + 2x% — x + 1 in terms of Legendre polynomials, [07] co2| 13
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A salesman’s territory consists of 3 cities A, B, C. He never sells in the same city for
two consecutive days. If he sells in city A, then the next day he sells in the city B.
However if he sells in either B or C, then the next day he is twice as likely to sell in
city A as in the other city. In the long run how often does he sell in each of the cities?

[07]

Cos

A manufacturer claimed that at least 95% of the equipment which he supplied to a
factory conformed to specifications. An examination of a sample of 200 pieces of
equipment revealed that 18 of them were faulty. Test his claim at a significance level
of 1% and 5%.

CoOs

Ten individuals are chosen at random from a population and their heights in inches
are found to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71. Test the hypothesis that the [07]
mean height of the universe is 66 inches. (ty5 = 2.262 for 9d.f)

CO5

The number of accidents per day (x) as recorded in a textile industry over a period of
400 days is given below. Test the goodness of fit of Poisson distribution that fits the

given data (2,5 = 9.49 for 4 d.f) [07]
X0 1 2 |3 |4]5
f 173168 |37]|18[3]1

CO35

If a and B are roots of J,, (x) =0, then prove that [ x/, (ax)/n(Bx) dx = 0 if a # B. [07]

CO2

10

0 2/3 1/3
Prove that the Markov chain whose t.p.m. P = [1 /2 0 1/ 2] is irreducible.

1/2 1/2 0 [07]

Find the corresponding fixed probability vector.

COs

A salesman’s territory consists of 3 cities A, B, C. He never sells in the same city for two
consecutive days. If he sells in city A, then the next day he sells in the city B. However if he
sells in either B or C, then the next day he is twice as likely to sell in city A as in the other
city. In the long run how often does he sell in each of the cities?

[07]

COA

A manufacturer claimed that at least 95% of the equipment which he supplied to a factory
conformed to specifications. An examination of a sample of 200 pieces of equipment
revealed that 18 of them were faulty. Test his claim at a significance level of 1% and 5%.

[07]

CO>

Ten individuals are chosen at random from a population and their heights in inches are
found to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71. Test the hypothesis that the mean height
of the universe is 66 inches. (t,5 = 2.262 for9d.f)

COs

The number of accidents per day (x) as recorded in a textile industry over a period of 400

days is given below. Test the goodness of fit of Poisson distribution that fits the given data

(x30s =9.49 for 4 d.f.)
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f 173116837 |18[3]1
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If @ and 8 are roots of J,, (x) =0, then prove that fol X (ax)],(Bx)dx = 0 ifa # B.
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co2
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Prove that the Markov chain whose t.p.m. P = [1 /2 0 1/ 2] is irreducible. Find the
172 1/2 0

corresponding fixed probability vector.

[07]
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