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Instructions : (1) Figure to the right indicate the full marks of that questions.
(2) Statistical tables will be given on request.
(3) Use of simple calculator is allowed.

1.  (A) Write the following :
(i)  Define Mathematical Expectation of a discrete random variable. Prove any
two properties of mathematical expectation. 7
(i) If two unbiased dice are thrown simultaneously then find probability
distribution of the sum of numbers on dice. Also find its mathematical
expectation and standard deviation. 7
OR
(i) Define covariance between two variables. State and prove any two
properties of covariance.
(i1)) The joint probability function of a random variables x and y is as follows.
Find the values of (i) V(x + 5) (ii) Cov(-5x, 2y) and (iii) E(2x — 3y)2.
x| 1 2 3 4

y

0 |0 0.10 {0.05 [0.05
1 |0.10 |0.15 |0.10 [0.05
2 (0.10 {0.05 |0.15 |0.10
(B) Write the following : (Any Two) 4
(i)  For two independent variables x and vy, if E(x) = 5, E(x?) = 30, E(y) = 7,
V(y) = 16 then find the values of (i) V(5x + 3, -2y + 5) and (ii) E(3x + 4y)?
(i1)) For two dependent variables x and y, if
E(x) = 10, E(x?) = 125, V(y) = 36, Cov(3x, —2y) = 120 then find the values of
(i) Cov(5x,2y) and (i1)) V(4x—3y).
(ii1)) For two variables x and y, if EQ2x) = 20, EQ3y) = 30, V(x) = 5 and
Cov(x, 5y) = 75 then find the values of (i) E(2x — 3)? and (ii) E(3xy).
MP-112 5 P.T.O.




2. (A) Write the following :

(B)

(1)

(i)

(1)

(ii)

Write probability mass function of Poisson distribution and prove that its

mean and variance are equal.

Assuming half of the population is vegetarian, estimate how many
investigators out of 1000 will report less than four are vegetarians if each
takes a sample of 9 individuals. Also find its mean and variance.

OR

Write probability mass function of Binomial distribution and obtain its
mean. Also prove that for binomial distribution, mean is always greater than

its variance.
Fit the Poisson distribution to the following data : (¢ 70> = 0.6065)
X, 0 1 2 3 4

1

f. 138 38 12 10 2

1

Write the following : (Any Two)

(@)

(i)

(iii)

Find expected numbers of families using binomial distribution having two
boys in 3200 families each having 4 children.

If the mean of a Poisson variable X is 3, what is P(X takes the value at
least 1) ? (€3 = 0.0498)

Write any two properties of Binomial distribution.

3. (A) Write the following :

MP-112

(1)

(ii)

(1)

(ii)

Write probability mass function of geometric distribution and obtain its

mean.

The probability that a person can hit a target in any trial is 0.8. Find the
probability that he will hit the target first time in the 4™ trial. Also find

mean and variance of number of failure before it.

OR
Write probability mass function of Hyper geometric distribution and obtain
its mean.

The mean and standard deviation of negative binomial distribution are 9 and
16 respectively. Find its parameter and write the distribution. Also find
P(x > 3).



(B) Write the following : (Any Three)

(1)

(i)

(iii)

(iv)

v)

Write probability mass function of Negative Binomial distribution.
Write the formula for variance of Hyper-geometric distribution.

For geometric distribution, if p = 2/5 then find the values of its mean and

variance.

Under what condition negative binomial distribution follows geometric

distribution ?

What is type of skewness for Poisson distribution ?

4.  (A) Write the following :
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(@)

(ii)

(@)

(ii)

Write probability density function of Normal distribution and obtain its

mean.

For a normal distribution, 47.72% of the values are between mean and 250
and 2.28% of the values are below 120. Find its mean and variance. Given

area of the standard normal curve betweenz=0to z=2 is 0.4772.
OR

Write probability density function of Standard Normal distribution and

write its properties.

The income of a group of 8000 persons was found to be normally
distributed with mean equal to ¥ 10000 and standard deviation equal to
% 2000. How many persons have income below I 8000 ? What is the lowest

income among the richest 400 ?

Given area of the standard normal curve between z =0 to z = 1.645 1s 0.45

and area of the standard normal curve between z=0to z=1 is 0.3413.
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(B) Write the following : (Any Three)
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(@)

(ii)

(iii)

(iv)

v)

If the mean deviation of a normal variable is 36, what is its standard
deviation ?

If the two quartiles of N (u, o) are 12 and 35 respectively, what is the
mean deviation of the distribution ?

What is the quartile deviation of a normal distribution with mean 25 and
SD 8 ?

If the quartile deviation of a normal distribution is 7.5, what is its standard
deviation ?

What is the relationship among mean, median and mode of the normal

distribution ?



